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CAUSE, .the Proféssional Association for Development, Use: and 
‘Management ‘of Information ‘Systems in Higher Education; helps member 
institutions strengthen their management, capabilities through improved 
information systems. / 


Formerly _ known as the College ang University Systems. Exchange, 


CAUSE first, organized as a volunteer association in 1962 and 


_year the CAUSE National Office opened in Boulder, Colorado with” a 


professional staff to serve the. membership. Today the association 


universities and eighteen sustaining member companies. . 


- includes: an members on’ 650 campuses representing 450 colleges and 


a 


‘ CAUSE provides member institutions with many services to increase the 


effectiveness of their administrative. information systems, including: “tHe 
Administrative Systems Query (ASQ),- which -provides information from a 
data base of member institution profiles; the CAUSE Exchange Library; 


a clearinghouse for documents and systems made available, by members ° 
. baad _CAUSE; ane Information Request Service to locate | Specific 


Seni da a bi- ratty professional magazine ; ‘and . the — ‘CAUSE 


monograph series; cooperative workshops with .other hig 


associations and member campuses; and the CAUSE National ; es, 


. incorporated in 1971 with 25 charter member institutions. That same 7 
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INTRODUCTION | - 
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The CAUSE. 83 iene Wiitozmation Resources and: the -Individual," 


focused attention on the’ growing complexity of the information systems 


environment in higher eduéation and ‘the impact of this. complexity _ on 
the individuals who manage and use the information systems. The 


separate Conference tracks provided: opportunities for exploration of” the. 
‘theme An. more detail: ‘Track I--Issues in Higher - Education; Track II-- 


CAUSE 83 attracted 535  castecsionale.c the largest attendance ever at a 
CAUSE National Conference. a 


he 


ae in the special Vendor oe and 13 aueriniie member . companies, 


sponsored suite exhibits. A number of ‘special interest _sessichs 


which was 5 held the first morning of the Conference. 


. 


The CAUSE Natiorfal onierencs is an excellent forum for ‘the exchange 


of ideas; systems, and exXperic neces among the many speakers “and. 


participants. _ We hope you wijl benefit from your participation at 


CAUSE 83: by becoming more e fective in the development, use, and 


management of information systems at your institution. We -also hqpe 


these Proceedings will provide continuing reference throughout _the 
year to the many activities of’ the Conference and of the CAUSE 


association. 
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The. association is supported by a number. of 


appreciation — to” many such individuals. _ For 


~ 


‘The continuing support of the CAUSE Board of. Directors and the 


membership they represent is also gratefully acknoWledged. Retiring 


from .the 1983 CAUSE, Board are -Ronald J. Langley, University of 


California/Long Beach; Robert J. Sanders, Community College of 


Denver; and William E. Walden, University of New Mexico. CAUSE 


«members elected to three- year. terms on the Board -of Directors 


beginning in 1984 are shown- below. Seated left to right: Kathlyn E. 


Doty,. Eoyola University of Chicago; William: Mack Usher, Oklahoma State 


~ University; and Sandra Dennhardt, University of IHinois. 


member committees which are increasingly 


creative and active. We appreciate the 


contribution 6f time and effort made by the 
volunteers who carry out the duties of these 


committees. At the CAUSE Annual Meeting, 


Vice President - Bill Walden expressed 


Committee: Charles _ A: Brooks, South 
Carolina Commission on Higher 4 Education; 


Robert... are Bray; Texas Tech Qniversity; aq 


Louis T. Kent, Radford University; Robert 


W. Kuntz, University of California; Shirley mt = = ee “44 


Roddenberry, State University ‘of: Florida; and Terrence E. Wold,. 
Universit yf of _ New Mexico: For their three-year service on- ‘the CAUSE 


Recognition Committee: Harry Grothjahn, University of Georgia; and 


Charles. H. Naginey; Pennsylvania State - University. For their 


threé-year service on the CAUSE Current Issues Committee: Vinod 


Chachra, Virginia: Tech; and: ‘Paul J. Plourde, Bentley. College. Special 


thanks are. also due.‘ to Sandra’ Dennhardt - and: Kate Doty, who resigned 


as chairs ‘of the Editorial Committee. and Current Issues Committee,. 


a respectively» to assume their new ae eet a on the CAUSE Board 
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GENERAL SESSIONS 


: CAUSE 83 was highlighted by a number of ene General Sessions which 


brought conferees together periodically thpougheut the Conference’to hear 


presentations on subjects of broad interest and concern to all. This year the 
CAUSE Annual Business Meeting was held the first morning of the Confer- 


ence and included an entertaining and informative color-graphics/slide 


presentation entitled, “CAUSE Today and Tomorrow.” At the first-day 
luncheon, the CAUSE 83 Program Committee and the Board of Directors 


were acknowledged for their support during the j year. The Fourth Annual . 


CAUSE Awards Luncheon was held on the second day of the Conference 
and the recipients of the CAUSE Recognition Awards and CAUSE/ 


EFFECT Contributor of the Year Award were honored., 
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KEYNOTE ADDRESS 
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: PEOPLE, “POWER, AND | 
PERSONAL COMPUTERS 
KEYNOTE ADDRESS _ < 


; _ Dr: Jerry W. Willis, Director. of the Educational. - 
a deat Center at Texas Tech University, gave 


computers will | gave ial power in an economic, 


\ social, political, and informational sense: He also 


- i align ei ac aaa 


described the current context and approached the 


v4 ee 


future from a shistorical, . psychological, and social 


2 perspective. Dr. Willis is best known for his popu-* 
lar books on small computers: Peanut Butter and : : 
Jelly Guide to C ‘omputers; Nailing Jelly toa ‘Tree; ‘Director, Educational Computing Center 
: Sane for People; and Compwwers Jor Texas Tech University 
. BSverybody: a “ 
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TU ESDAY MORNING ADDRESS 


Featured speaker J. Victor Baldridge, Dieciorel 
the Microcomputer Institiite at the University of 
Catifornia / Los Angeles, and Senior Research 
Sociologist for the UCLA Higher Education Re- 
search Institute, proyided stimulating views of 
both current ‘and future impacts of micros in 


higher education: 

Dr. Baldridge pointed out that inforination sys 
tems professionals in the past have been Viewed as 
the “computer priesthood, “and suggested ways in 
which they can work today to best serve institu- 


tional needs with regard to the introduction and - 


use of micros on campus. He also listed several 
ways in which the micro revolution could be sab- 


otaged; and cautioned the audience to try to avoid 


counter-productive activities on campus. 
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J. Victor Baldridge __ 


‘THE CAMPUS AND THE MICROCOMPUTER REVOLUTION 


Director, UCLA Microcomputer Institute 
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AWARDS LUNCHEON 
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Excellence, and the third annual CAUSE/EFFECT Contributor of the Year Award to Carolyn J. Mullins. 


President Strom also introduced the three .new officers of the CAUSE Board of Directors and awarded 


eo eo oa oY 


ay ‘ 
3 ' \ 
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gavel to newly-elected President Charles H. Naginey. os VY . \ 
oe ae = : - ae - : a. 72 5 eo eaay = 7 Sus teves sect ee 7 = Skee yess 


Outgoing CAUSE President James L. Strom presents 


ae 


. John A. Monnier 


. 


outgoing President James L: Strom the CAUSE Presi- _ 
dent's Plaque. , ‘ 


\ ” (cen received the 1983 CAUSE Award 
gor Exemplary Leadership for his advocacy and support of 
administrative information systems in higher education 


both at Virginia Polytechnic institute and State University 
tional le 


for Professic mal Excellence inthe field 
— administrative informati 
both 


r of 
O is repre: d by their President Pi in G. Robinson. (left , Cath 
dohn G. Robinson left}, ‘with CA USE President James L. ; CAUSE 'Prdsident James L. Strom frighd). - : 
Sivom ae ae : 
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2 ‘ versity ty, and Jarttes L _ Strom, CAUS, E. E Presiden, 
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PROF ESSIONAL. | 
PRESENTATION Ss 


The ia use: 83 Conference theme, Information Recourse and the Individ- . 


"ual, was addressed through 42 presentations in six subject ttacks, as well as 


through special interest sessions and vendor presentations. 


SPECIAL INTEREST SESSION Ss 3 


CAUSE 83 *provided conferees a forint to meét and exchange ‘ideas on 


topics of Special interest-or concern: Seven special interest sessions. were 
: scheduled at CAUSE 83. Summaries of the sessions are included in this , 


— of the Proceedings. 


a : E 
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5 aires SYSTEMS QUERY (ASQ) - INFORMATION CENTER 


Dana_S. van Hoesen; Moderator ; Ronald Smith, Moderator ; 


CAUSE A , University of Utah = 


EDUCOM COMPUTER LITERACY. PROJECT ' - MICROCOMPUTER APPLICATIONS 


John McCredie, Moderator .- Dennis Berry; Moderator 
- EDUCOM : ; University of Colorado 
*IMS | PROJECT MANAGEMENT 
Sandra Dennhardt, Moderator Ann Thorsen : 
University of Illinois ‘ Michigan State University 


*REQUEST FOR PROPOSAL{RFP) 
Charles N. Naginey, Moderator 
Pennsylvania State University 


*Summaries unavailable. 


Microcomputer Agplicailons was ihe most popular Special Interest Session. 
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POST-CONFERENCE SUMMARY ~~: 
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The ASQ Special Interest Session was held at 5:00 p.m. on. Monday, 
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Management of Information System in Higher Education __ 
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CAUSE 83 SPECIAL INTEREST, SESSION: NS 
_ €DUCOM COMPUTER LITERACY PROJECT 


~~ 


EDUCOM has injtiatéd a major néw project to meet the, national 


need for information on computer literacy programs and materials 
“in higher education: In addition to the information gathering. 

will offer supportive services: a computer literacy newsletter, 

computer-based telecommunications, seminars, and conference 

presentations. The ECLP ig developing a “leadership component" 

to identify and promote a variety of exemplary models and recoritiend 

guidelines for effective computer literacy programs. | : 

: ¥ 


contact: Kimberly S$. Wiley, Project va EDUCOM, 


Princeton, New Jersey. 
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be. extreme ly helpful. AN found that ao user education was yery successful, 
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so CAUSE a3 
; SPECIAL INTEREST SESSION. > F 
sit ‘THE INFORMATION CENTER! eae 
DECEMBER 12, 1984 Fi 
MODERATOR ae Sallie “University of oe ., : 


recent class c attended with 1BM, I_ then identified four: gone ‘in. 


,attendance who had Information Centers established, and. called upg them to 
give: as “the benefit of ene SAREE TENE Cs , os 


offered to ‘users. All Eopeareo to have Tapebiene ith betes a were 


concerned about the possibility. of users' ;.being able to. impact the:rest of 
‘the DP environments: Downloading of data to‘ microcomputers was allowed in 


cases but uploading to the main frame was not. Problems have been 


most cases, but uploading to the main frame w 
encountered. in downloading. which may result. in redundant data being 


maintained eee and sips out of syne: auth the. main frame ci 


although. one on one was also necessary. e 
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The discussion addressed four primary areas: 


. ff 


Software Packages 


MICROCOMPUTER SPECIAL INTEREST SESSI 
: Summary — 


~ ~ 


- 


Communication 


There_was a reat deal of interest in file transfers between microcomputers 


- ; 7 4 i . = 
Se ei pa es aig eteinn et scat ae : ~— S ne F ¥ 
Hardware Maintenance . : Oy Rae ay ; Hes 


g 


hey have two people 


‘And it is often extremely difficult to’ get partS: _No matter how good. the 


training program is; she problem in getting parts makes maintenance difficult. - 


aes £ : o 
Training ae .. . 
= - : ‘ 


eS ae. Sees eee, See eee ee ee ee ee ee r 
Training of administrative users deals mainly. with the basics of word 


" processing and.spreadsheet applications. One institution was using students to 
_ train administeators. ‘The administrators enjoyéd both the training and the 
_ €ontact with students. Another school found 8M PC user groups helpful in 


- . bringing together academics and administrators to discuss common problems. 
In addition, thete are some good computer assisted instruction packages. 
1. ; 


_: Specific titles were ndt discyssed- . x 
oes k 


_ A number ‘of schools are using MultiMate, a microcomputer package designed 
? after Wang word protessing. Colorado is interested in NBI word processing for 
the PC because of ‘its ability to-interfacé with larger NBI word processing 
systems. VPI found Scrigg-VS and ReadiWriter to be good packages. In terms 
_ of database management software, Databasic, Condor, and Knowledge Man 
were all in’use; in atdition ¢@ dBasell. ‘Penn ‘State is using Corvus in one 


college to network PCs. “It was suggested that it would be helpful if CAUSE. 


_« On, thé savings ‘to member, institutions. (NOTE:_ This proposal was discussed 
with Chuck Lats Executive Director of CAUSE, who indicated that CAUSE 
9? the brokéring business since EDUCOM was doing this type of 


would be a Broker for m|crocomputer software, buying in volume and. passing 


had stayed out o' since EDUCOM wa 
thing for-hatdWare. He suggested that EDUCOM might be interested in 


brokering software as well: ; In addition, the National Association of College 
Stores (NACS) handles quantIty purchases for their members.) There were few 
" suggestions to address: the problem of unauthorized software duplication. 
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ie Project Management Special Interest Session Discussion Summary 
CAUSE '83 


than on Foriial estimating techniques. A few aroan izations. most of 
them using formal techniques, produced some overestimates. These ~ 
hurt productivity, since work took at minimum the time estimated. 


: But most people reported frequent underestimates: Some improved 
: -estimates by using. data on past projects_from an automated 
; tracking system; they relied on project leaders to assess project 
~similarities.~ - 


To help keep commitment_to long projects, several people used 
intermediate project deliverables, Such as design documents. 


* Several qrganizations based design or programing staff in user 
departments; which_improved user commitment and forced priority- 
setting. Some newly-distributed staff members still tended to 
congregate at the central site. 


One person reported a prototyping attempt: Relatively inexperienced 
staff members; who proposed that approach, couldn't control the 
project. : 
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Tona College University of Missouri 
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MYTHS AND SYMBOLS OF JNFORMATION TECHNOLOGY 


es : . : ae TW sae 


__.ROY TALBERT, JR. 
UNIVERSITY OF SOUTH CAROLINA 
COASTAL CAROLINA COLLEGE 

CONWAY, SOUTH GAROLINA 


‘ FO oo ABSTRACT 


This paper analyzes concepts and syeibale of the 


ae ee language « of information technology - _Most important 
creating a revolution comparable to major shifts-of 
the past. Other key concepts include the perception 
_ of a “literacy crisis;" the presumption of a moral and — 
' ethical dilemma, the orientation toward the future; 
: : ' the promise of productivity (next to "revolution" 
‘ g ot ‘perhaps the most telling symbol), the image of an 


-- . elite who use a special language unintelligible to the 
uninitiated, and the symbol of the infallible machine. 
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MYTHS AND SYMBOLS OF INFORMATION TECHNOLOGY 


x 


As | immersed myself in the language of information technology at . 
Pepperdiite University! s 1983 Computer Literacy Institute, | became fasci- 
nated with the images and symbols of that language. Beyond receiving a 
_ basic introduction to the electronic workplace and learning to use a variety 
of software packages, | my own training as an intellectual historian kept bringing 
my attention to the very strong and numerous images which seemed to abound 
in every presentation, in every slide, and in every. handout. The historian’ 
of ideas searches the language of a’society for critical symbols and images 
which constitute the climate of opinion of a particular age or culture. This 
paper is an attempt to record and explain the symbols and images which: appear 
to be intrinsic to information technology: my r) 

have used the term "myth" deliberately, but ‘| must confess at the out- , 
set that’ my analysis, ‘especially on this point, can only be speculative. It 
‘is “simply too early to judge: which of the images: and,; symbols of information 


technology will, Lari be rouge to be false ar and: 1 thys mythical - fOnly, Hindsightl) 


spective in this field. It does seem reasonable te ssuppose that future analysts. 
will look back and think us odd for having. so strongly clung -to ‘this symbol - 
or that image.: The. point here is that in terms of the contemporary impact 


of our beliefs, , expressed i in the peyauols s we use, it does | not matter iF WetHer 


ee ae, ee yy 


symbols may later be dismissed does not in any way. diminish their present - a hsp 


cultural significance when 1 they are held | to- be valid. 
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society: For example, we are already on page two and the term "revolution" 
has only now been used: What general assessment of information technology 
can you think of which does not begin with the obligatory statement of the 
extraordinary revolution presently underway? ! suggest that in the term 
"revolution" we find the greatest symbol of contemporary information techno- 


logy, and within this symbol we find a large subset of other images. This 


revolution will change, we are told 1 constantly, our very wey of. lies indeed, 


Gutenberg," says; the revolution will bring "a new moral order. " f 


The idea of revolution has been an especially powerful symbol for Ameri- 


cans, founded as: we jwere by revolution, and in the course of our history 
we have spotted numerous other revolutions. We seek out revolutions with 
a Passion greater, I think, than any other culture. Aside from politics, 

ecb. nomics, and technology, we proclaim new brands of washing powder to 
be. truly revolutionary: It is simply a part of our conventional wisdom that’ 


we are in a period ‘of great change caused somehow by the computer. ms 


‘only problem has been to estimate the size of the change, for | can find 


one who doubts the existence of some kind. of revolution. 

How revolutionary is this revolution? The estimates vary, but all sug- 
gest that computers represent a change ona major scale. "As mucha 
revolution, ‘as the printing press, " says one spokesman, and if | understand 


‘. the méaning of the. expression "Goodbye Gutenberg" some suggest more : 
, important than. movable type. .. Frequent: < comparisons are. made to the Indus- 


trial Revolution, a.term first ‘used in France inthe 1820's to compare it. to. 
the. political revolution of: the late 18th century: A more daring, although 
perhaps whimsical, comparison is ‘found in the increasing use of the term 
"B. C." to note the period ttbefore cdémputers:" While there has been no sug- 


: gestion as yet that we revise our dating system, although: this sometimes occurs 
e in: ‘revolutions, _we are obviously sowie dae a. very powerful symbol here: 


My. own: ‘preference for’ a comparative revolutionary symbol is the intro- - 


duction of the ‘railroad. Perhaps no other technological innovation of the 
nineteenth hese provided a a more staking image: The locomotive was seen 
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decreased space), and the great cathedrals built to house the terminals are 


clear expressions of the strength of this. Symbol . Perhaps the most important 
aspect ¢ ‘of the revolutionary image associated with information technology is 


that, as in the case of the locomotive, we have judged the computer as revo- 


, lutionary very early on. We sense a revolution here, and the idea is so 


‘powerful that we embrace that image needing no hard evidence. How could 


‘it, we seem: ‘to ‘say, not be revolutionary? 
Inj a | political | revolution there oy exists: a cadre of hardcore mili= 


. sheviks; who provide a structure for spreading the ee ee word: A 


few years ago we might have called it the infrastructure, but today we would 


probably call it the traévolutionary network." That term "network" is now 


used widely across our society; although no one to my mind has bothéred to 


provide any, particular definition. Such generality is perhaps the very heart 
of a symbol ‘which we use intuitively. Regardless of the lack of specificity, 
there is ample evidence of the existence of such a computer network. ‘You 
have only to check your membership lists to see them. CAUSE; EDUCOM, 


nd numerous other organizations have appeared to provide both internal 


7 


lines of communication within the revolution and to offer vehicles for the 
” propagation of the gospel. That the computer "movement" is embraced as 
a "cause" is clearly evident by the name, chosen rather ‘deliberately I think, 


of thé organization eee ‘these papers--CAUSE. 


tionaries serve as the élite of the movement, scan. the inevitability and 


“magnitude of the revolution. This group appears to consist of at least three 


" engineers who provide the technical innovations. Next, we have a more 


primary elements:. First, there are the practicing computer scientists and 


vociferous, if less technically trained, element serving as the popularizers 


and mainstays of the networks; who act as missionaries in spreading the 


. message. Finally; we have the marketing arms of the companies who produce 
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information technology products for profit and who at least equal the pop- 
ularizers in their aggressiveness.. The professional computer scientists are 
the Newtons; the Dayrwins, ane the Marxs of the revolution; and the latter 


two groups are the Voltaires, “the Huxleys, and the-Lenins. ; 


Corresponding to the concept of the existance of a computer elite is 


- the image, which seems ‘to be held on ‘the popular level, of the computer world 
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ability t to eisnesed "computerese,' w. “thy ‘most difficult language. The gxidtence: 
fception of mysteries easily’ gives rike to the 


image ofa priestly ciass of: ?-computer experts who confhune : ‘only with each 


other, and who deliberately protect. their secrets from the unwashed masses.: 
This priestly class, on the other hand; demonstrates considerable 


missionary zeal, and here the elitist image contrasts with one which is clearly 
inclusive. One hesitates to continue the religious metapHor, but there is a 
hint in the language of the initiates that it is essential that we all become true 
believers, ‘generally .through a process of conversion to the importance of 


peice (faith) and By adenting tl the new W technology t to one's own field (works). 


egalitarian éven-claimed that "equal sapertunity ie might be endangered 


unless everyone is enabled .to gain.a €ompetence i in programming." With the 
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image of a mighty revolution, after which nothing will be the same, it is , 


obvious that those who resist | conversion 1 cannot achieve that great American 


tooism."—’ ; ; Oe gos 
The sense of urgency: associated-with the call: to: participate | in ihe ; 
revolution is another of the overarching syiibols of our time. Like revolu- 


tions, Americans are quick to see a crisis; and the one which is currently 


: “shaking: the foundations OF « our educational, system is something called the 


“computer. literac ye isis." We » have pony: vague and i conflicting notions oF 


we have seen ‘increasing claims that competency in the usé.of ‘computers is 


a basic skill as fundamentally important as the traditional 3-R's. l-am unaware 


of any recent study of education in this COUnEEY which has failed to take note 
of the computer literacy gap. 

Itxis fascinating that we seem to stress this particular cfisis out of - 
some very typical American values. We want to do right by our; children: 


we desire to prepare them for the. future. | Parerfts understand t ieir own 


: inability to deal with computers, ‘and: the deeply ingrained idea o progress 
‘drives them to make certain their children are not similarly handicapped. One 


- of the clearest messages in commercials for home computers is the same as 
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33 ~ that. in advertisements for tottopasteif you are a good parent,’ you. wit bay = 
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this. product for your children. I suspect there are a growing. number. of 


parents who purchase computers without vany idea of putting their budget, . 
or tax records, or recipes on them. They buy ‘them for their children. out. 
of a sense of doing good for them. : ‘ hes . 
As a chief academic officer i must Zaport that the response to the com- 
puter literacy” crisis is at, all-levels rather remarkable. In the short space 
' of two years the aVailability of microcomputers in my local public schools and 
at my: institution has grown from nearly -zero. toa substantial level,’ with plans 
for nothing less than Universal availability. I am simply amazed at the response, 
particularly on the level of the college’ faculty: which is generally one of 
society's most conservative groups. In‘the h and dining rooms: ‘one can 
hear Assistant Professors of. English speak ae of disk drives and modems. 
In a recent University. of South Carolina competition for research grants in 
the Arts and Humanities, 44% of the proposals detailed the use-of computer s 
in their projects. That is an: astounding conversion rate in a group typically 
considered recalcitrant regarding the new technology. , | 
S 7 ' Like any ‘real revolution, either political or religious, this present ‘one | 
in information technology is future-oriented. We are- urbed to join the move= « 
“ment because of the wonderful future which awaits us. “flo doubt this ‘fasci- 
nation with the future stems from the extremely rapid rate of technological 
advancement. Since systems are usually no sooner installed than they are 
obsolete, our attention is always on the system which is being developed. 
. My local experts exhibit no embarrassment. when they tell me that. whatever 
we are contemplating purchasing ‘will last for only three years. And only - 
the latest and most expensive | devices and applications are acceptable. No 
: one at my campus could possibly be satisfied with a matrix dot printer, but 
all have the most elaborate justifications for letter quality devices. .| am 
surprised that we continue to get by “for the most part with:black and white 
monitors, and | am resigned that soon only color will be acceptable. The - 
; image here seems to me to be that imperative set forth so clearly by Jacques 
Ellul in his brilliant_The Technological Society: "If We can, we must." 
The orientation toward the future has been typical of the western mind” 
at least since the Enlightenment: The future:is the heart of the idea of . 


progress, and our very identity tends to be expressed in what our plans are. 


Only a few yeors ago | in my history classes | was calmly and a bit sadly; 
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. discussing the death of the idea of progress: It seemed to me that the 
trauma of the twentieth century, coupled with the image of: growing scarcity 
_ and environmental concern, meant that the fundamental. ideas of growth and 
: progress were undergoing considerable change. - To the contrary, the fasci-| 


nation with the promise of the future. has received a gigantic new emphasis — 


a . with | our contemplation of the Information Age. The extravagance of the. 
en Be promises: of the. future, driven by the projected productivity of the new. - 


- ¥ ae information: \dustry,, rivals the claims of earlier technol gical enthusiasts’ 
during thé Bisseau: ‘Revolution: I recently noted with great. interest the 


oll 


a? change int Lg eo ponpater std re! s name to "Future Systems. " 


4 . © fa ee ee aeos ee f. 2 
ek ee ae “national eee even as we ; faced ‘the cultural ‘shock of losing major indust- F 


t 0 4 rigs to other sountries, the compiiter revolution: allays our fears. with the” 
ots guarantee of nothing less than a revolution in ‘Productivity. -South Carolina’ s 
ve Co ne 1983 State Plan on Technology claims. a minimum: increase of productivity of 
— 0-608 by using ‘word processing <. The plan adds that we “have yet to under- 

: stand where the upper. ‘boundaries: ‘are’ on the mad for improvement in : 


productivity through office automation," 
This image ‘of increased. production’ is so ) furidamental to information: * 


SS that ‘tam loath to analyze it it, in any. terms, which iat seem criti- 

. ae sacred, aspects of our Pélationchip, with esnpiters: In the:interest of 

’ candor, however, 1 must ‘confess that iam unable to ‘determine just how the 7 
IBM PC restores sanity and incréase productivity in the business of the , 
Charlie : Chaplain figure: wie we vse Neue on i omnercis! | television. 


uses a ward processor. | understand labor is ‘saved: and time is freed, but . 
for the life of me-! do not always. sée an increase in. praductivity: when -the 
volume of work. is limited: I “respectfully suggest that we. know. ‘very: little — 
~ about the real, long- term effect of computing on productivity” ini the small 
business and office. ‘We gan nate a | Fairly high rate of frustration on the part - 
|. of some small businessmen. - Ag one Frfend said when asked abouts company's 


computer: "| parked it." 
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are as outrageous and energetic as ai 


‘In one area we have. seen a most definite increase in productivity. l 


: refer to the making and selling of computer “hardware and software. ~ What oe 


a huge and competitive industry has rung up; and its methods and claims 


ang revolution can, ibe. One is: 


tempted to suggest that the vendors the flames ‘of. the computer literacy 


crisis out of a desire to. increase sales. No one has ever. indicated that | ae 


marketing and advertising techniques are developed out of the purely altru- 


. a> 
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istic desire to help society. 7 : 
Another r nae found frequency I in 1 iniformation technology is ‘the: idea a 


‘value crisis. While it is génerally atcepted that technological iknevation may 


N. 


ethical dliemmas: The considerable, if: very general, ‘discussion ‘about this; 
"problem" may have resulted from the fact that until quite redently<posing 
the ethical question. was ‘the only way “to get traditional humanists’ involved 


1 


‘in any kind: of dialogue about the impact of computers. » au 


_ Compuiter crime “and Poduues security; ¢ or r insecurity, | have ae 


remains that theft is still ‘theft, as is illegal entry; and there is no real quali- 
tative difference when, \ we: face these issues in information technology. Like. 
the. argument over values; the threat to computer security, while it t does not: 


evaporate because it. certainly isa problem, becomes more technical and less 


: dl esckocl and eovelunlenany +: 


ible: 1 call, this the "pilot erese™ syndroiid. . Simply put, the machine does 


not err, humans do. We express this in the now generally accepted statement, 


% "garbage in, / garbage out." Guilty humans, suffering, ‘from a kind of. techno- 


logical original sin, are thus inevitably placed in an inferior’ ‘position: to the 


inerrancy of the computer which always, and forever: remains innocent. 1f 

this: image ‘of man as inferior to the machine is not eliminated asa meaningless . 

myth, it me indeedturn out to work the sort of. magical changes in how. we . 

view cme suggested by computer enthusiasts. ; 
“Lastly, it seems verthahiel 

words used in 1 informagjon technology. We have dropped the term "data 


processing" for the more refined "information" processing. Data has a raw 
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to comment on the nature nd tenor.of.the” © is) 


_ cause e cultural ee ‘challenge * tradi tio nat ‘values; and present-¢ ethical. I-problems, es -_ see 
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and pédantic. air, while: information is finished and. dynamic. . When consumers 
reacted Je, the e harshness oF the : Computer; we e invented the term "user 


They are significant, denoting authority and power, and they show the value 


we place on 1 the fesnnelegy= 

no one will escape their influence. Wp look forward to such’ a world positively; 
confident in our faith in the promise of the future. = The Industrial Revolution 
had-its detractors from near the very beginning, but the Information Revolu- 
tion has no philosophical critics. We find only latter day versions of Henry 
Adams; who In the late nineteenth century embraced the dynamo as the symbol 


’ for the new age. 


Like Adams v we are overwhelmed aby a sense of awesome EON: this is tine 


Whether or not we are correct in our ope enthusiasm does not at the 
present matter. What does matter is that w elieve \ we are in a great revolu- 
tion of the @ highest magnitude, and we are r rig the w waves of ecnne kage 


—_ 


_ recent years. No doubt reactionaries and counterrevolutionaries will appear 
soon enough, but for the moment how fascinating it is for our society to be ; 
- SO assured of the greatness of our future. 
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>Use Of Quantitative Information 


In Higher Education Decision Making 


_» | Donald Eari Harris, Ph.D. 
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1 as the political dynamics both inside and outside the institution play 


a major. rote 
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‘information technology fielf. 


Se . ' look forward to = 
oppertunity to attend a national conference 0 


technotogy in higher education admininstration. _ 


further to produce a final report (perhaps with computer graphics)’ which can 
be incorporated into a\word processing document and electronically mailed to 
several individuals inthe university will, I'm sure, dramatically alter the 


makers are not 


decision 


of indifference, skeptici 


observations that I have in. ‘this area in the hope that they may prove 
helpful to you as you deal with many of these issues. ; 


, . 
se Issues 
Ps Ste 
1. To what degree is quantitative information useful: in decision 
ttaking? . i cae 
When some of. the early Gomputer—assisted tools were first. used in 


higher education a decade or so ago, same argued that their usefulness would. 


made of the stuff that could not be placed into computers. Institutional 


able to deat with such information better than a cold and inhuman. computer. 
Many have voiced objections to a growing dependence upon. computer > programs 
to deal with the. canplex issues of the higher education decision maker. In 
my ‘own research in the use of ‘Gomputer~based planning “models -by higher 
education decision makers, I have found that the inability of computer-based 
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a Sotie data in cettain areas of decision-making, often negates the value of 


making key decisio 
’ developments... tong 


meat 
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the new information technology, we count the: things that, are easy to count, 
measure the things that are easy to measure, ‘but fail to seriously ask the 


— computers. | 7 be Sésem’ waar eae’ Bice ee ce 

“ . One of the first issues We must deal with in this area is the 

= - 44 appropriateness of using quantitative information in various administrative 

live in a quantitative. world where numbers related to students, tuition — 

: . | Charges, Salaries and building costs do matter. As much as we would like to 
‘ imagine that higher education decision making is very different from that. of 


the business world, we are, like then, very much restricted to the limited | 
‘resources available, much of which can be quantitified. Quantitative 
, Computer-based tools can help the decision maker deal with the most current 


perhaps more important, information available. We must also realize that ° 
there may well be sane decisions where our ‘quantitative information, no 


_ Particular decision at hand. In such cases we must be able to put aside the 
* Charts and numbers lest we compranise the value of computer-based tools in . 
: general in the eyes of the decision maker. What is perhaps most important 


~ 3 ' . time realize that this information must be used in tandan with other 
information available to the decision maker. at the time. 
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in helping managers work through the use 0 


‘ in applications where quantitative information is necessary, there are many 


managers 


do more than just plug in man 

keys. We must be prepared to address the organizational i 
arise as computer systems. make some jobs obsolete, change the skills | 
necessary to work in other positions, and perhaps drastically change the way 


some offices have done business for several years. The facilitator of ~ 


decision support tools must be equipped to deal with personal issues which’ 
may arise as a result of major changes in specific offices or throughout the 


to deal with relevant to computer’. being used in their divi8ions. It has 
been stated many times that current and acclirate information is perhaps the 
chief benefit of computer-based systems. It does not take long to realize, 
however, that to sane people current and accurate information is a_ threat. 
There are no doubt some managers who are very concerned about their own 
ability to manage and are afraid that the use of analytical tools will show 
them to be poor inanagérS, or at the least, managers who are not able to Cope 
with the productivity tools of the future. ‘It is easy to_say that managers 
of the future (or the ones who-make it to the future) will be those who are 


able to adapt and’ learn how to_ survive in the technological | jungie. 
However; as the instigators of .computer tools, I believe it is our 
responsibility to do everything we'can to help - the_ current manager (as 
computer illiterate as he or she may be) to both understand and.be able to 
actively use these new tools in their daily business. _ This task will be 
‘SGmnewhat difficult to’ do if we have not worked through the issues in this 


area din regard to our own management of resources. We must. becane role 


iiodelg of managers who are able to_use quantitative instruments in decision 


making, as well as promoters and edycators of such tools being used ‘by 
others: To do this we.must work through many of the issues involving how 
useful such information is to us in our-own area in terms of day to day - 
decision making. Only then will we-begin to appreciate the struggles that 
other managers have in implementing decision ‘support tools in their own 


offices... 
3. How does using quantitative information affect the political 
process? | 


One of the more interesting aspects of the study of using quantitative 


information in higher education decision making is the interaction that 
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_institution 


_in a group setting to determine the 


information. Again, if we:are to promote the use: of. computer-based tools we 


“need to. deal eee. | of availability and access to information by 411 
‘decision makers, as welt | Ss to the dynamics of personal and “ group 


interaction in the decision-making process._ If we value computer-based 
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higher qducation; we had better be prepared to understand and work with the 


‘political dynamics of. higher education decision making. 


4. The use of new types of management tools by decision makers. _ 
. at ; ; 


The kinds of issues that I have spoken of thus far could be present’ 


with any decision maker trying to make use of a computer-based tool, whether 


_ that be an electronic spread: sheet similar to what he used to do by hand, or 


a data base managment syetéis following mi. priipls similar to what he used 
to have ig ja~3x5 -hox-of cards on\his desk. Many decision makers will. have 


‘problems using canputer“based tools just because they exist on. a computer, 


terms of ‘long, range financial or other resource management. . Unlike the 


tools where the logic is familiar ‘to the decision maker, the world of, 


canputer modeling is often strange-and thus involves time and éffort by | the 


-; decision maker to understand. the benefits of such work: 


‘In my own study of modeling and its usefulness in over one-hundred ‘arid 


thirty institutions, 1 found that for this decision support. tool {or really 


any other) to be helpful to the decision maker an attitute of openness had 
to be present. |Decision’ makers who have problems working, with the new 


technology are often: thése who becatige of habit, ease of accesa, -or. just ~~ 


plain laziness; would rather depend on the old Sources of information in a 


traditional form. They tend to do this even if the old sources of. 


information are incorrect or out of date. Decision makers, like all of. us, 


are after all creatures of habit. 
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The decision makers who will make use of the tools of the future will? 


be those who are able to break the old habits and begin,to think creatively 
about how to address the issues of the day. This may well mean that such 


‘might be used, not to replace the decision-making processA but rather as a 


tool for the. decision makér to use in that process. __ 


possess a desire to address the issues of the day in a new way and had an 
openness to approach problens from a new angles. a re 
_ For those of us who have the task of Facilitating such ah attitude of 


doesn't already exist. Cértainly"patience and sensitivity to the décision 
makers' viewpoints helps. (A severe financial ‘crisis -that reveals the 


_ Ginger . of working .with wrong_or outdated data helps even more!) bike any 


technology, or a specific event (e.g. a budget planning meeting) where a 


specific step could_be taken. Look for specific opportunities for. change 


classification, from those who failed in Such efforts. They did; however, 


(not just the "blue ‘sky" picture of what you would like to see ten years 


out) and make the most of opportunities for change that you see. ; 
\ — . . ae 7% oa 


5. Strengthening the Suppliers of Information. 
ee * yy 


It is true in my institution, like perhaps ‘many of yours, that there 


in their work through first-hand use. It is also true -(espegially in_ the: 


hand (i.é. through another.decision maker, a subordinate, or perhaps through 
an Office of Institutional Research). It is perhaps a mistake. to’ believe 
that because a decision maker does not have: a terminal on hjs or her desk 
that they do not need training in the new information; technolagy. Again, in 
my own setting, I find that the users of computer-generated.,information nee 
to be educated in the form such quantitative information.is kept and how it 


can be accessed: The decision maker can then request the information he or . 


she needs (knowing it is available and it can be reported in such a fashion) 


in keeping with the need for information rather than the “ayéilability" of 


_ information.’ Decision. makers who can "call the shots". as to what 


information is acquired (and in what form) for q particular decision don't 
feel as uneasy about tising such information in decist pecins... ganen ‘they 
have. no control over how information is reported, aver, th 


A major element in the use of computer-gaerate ’quantitativg 
information for thé decision maker without direct access, (or perhaps wht 
choses. to be supplied) - is the skill and ability of a.intermediary party. 
This person must be someone who is intimately acquainted:wéth the data; the 
way the, particular system can work and report on data, ‘as; well as the way a 


ar alt Ag 
re 


page 6 


M <2 
ey tend to: 


2 aa a . a 

. such individuals ‘have z at. 
times been. labeled. "integrators": . gand__tyeir work has proven to be akey, 
element to’ the success’ of decision‘ su) tools -at: many. institutions. ~ 
Andrew Masland at Pennsylvania State Unversity found this to.‘be especially | ae 
true in working with computer tmodeling- Pplications. 3 Having someone in. a 
“decision consultant réle", as Mas land States, is important -in fortiulating 


2)... and analyzing the problen and. in synthesizing a solution, Such an 
-? , individual ~ is. ‘ obviously. _ more valuable if they are resident. at the 


university. The best situation would, of course, be for each decision maker 


to have his own.decision. consultant However, ‘such individuals are hard to _ 


come by and don't exist in. sufficient supply for this to be possible. 


ae decision riko wishes the data to te ‘presenti 


ey, 
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Although _ there | has . already been a’ “fair bit of advice given in my. 7 


comments, let me close by-g 


a . . May. be of ‘help... These recommendations are dirécted to those who wish to 
pratote the use of canputer 


ools and quantitative information, whatever 
office of thie institution they work ane! ; - F 


individuals and do . eee _you .can to aecetoe pak a rier ‘and 
Managerial. skills, In looking for such individuals, give preference to 
those. with personal ‘relations ‘skills - (the technical information can be 


learned) and ‘to those who have. a healthy respect for the complexity of the 
decision-making process as well as an appreciation for the _nonquantitative 
“Measurements. | [f you . find such an-individual, get the most out of then 


while you can. _ They are. ‘no doubt on, their way up ane career can and May 


- Invest resources in training middle and senior managers « _ 


It is all too" common for us to spend large amounts “of “money on 


ene a, hardware and in developing software at our institutions with very little: 
eee _ "effort expended , in developing the human resources that will use the 

' information which is préduced. We need to drastically alter our. actions in on 
a, this area. . Bducation of the users of decision Support tools is the critical ~" 
"viet! ingredient which, although takes the most time to develop, costs the least. 


And this education. needs to be on the part of decision makers as well as 


ourselves: they must learn the new techrdlogy,. we must learn their * needs, 


and. together we must...explore _the. potential applications of camnputer 


. technology which addréss -user needs. . Part of this educational process will 

involve a ‘serious dialogue with decision. makers which will include a great» 
: deal of listening on our part: Listening to the questions, concerns, and 
je perhaps even fears that_ decision makers have. + We will have to begin to- 


address the issues of the day not with. fast and easy answers, But with a 
. a 


» 
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well thought out response which shows: xespect for the concerns that have 
been :voiced. -It is only. through this open and honest’ exchange that an 
“integrity can be associated with our work. - And. it is ‘only after this 
that our function .*as’-.change agents. can fully 


“. $ritegrity is, developed 
cubilized. Jo os ee: 


oF fe 
im. 


3, Examine the ways quantitative information is reported. 


_effictively presen 
| Great. deal of: 
““‘essefice of the daté 

show’ summary information or,relationships? © How does one use various media 


or @ducational ‘techniques in presenting. information to. decision makers in a 
gtoup meeting? How can "live" ‘or-line demonstrations be used in the 
decision-making proces5?. These questions are fundamental to the-use of the 


: is pres@nted? How can charts and graphs best be used to: 


lew technology in higher education. We all need to begin to address the 


agswers to these questions and to share our findings with One another. 
sd. Study the decision making process and the use of quantitative - 
} °° Gneomation in it. 2 i: 


-T have already stated that the subject of how quantitative information 


is used in decision-making needs to be addressed. That is true for higher 


Saas Se ee a 


our own institution. We must know the decision makers at our own 
institytfons and ‘their perspectives with regard to the use of quantitative 


information and its usefulness (or potential usefulness) in their area, In 
many respects we must know better than the decision maker the data that are 


“kept on.students, faculty, or material resourtes, . and how they can be 
reported and used in various decision-making activities. In a_ very peal 


sense w@ must go ‘far past this understanding and became students of the 
governance ‘and decision making process in higher education. We must be able 
to sea thitgs fran the.'senior,decision makers viewpoint, with multiplicity 


take whatever steps we can to become edugated. That might well include 
attention to written material on the governance of higher education, or 
attendance at a conference or workshop that deals with the subject. That 
tight also include spending more time with the people who will be using the 
tools that we develop; and beginning a dialogue with them so that they may 
‘educate. us -as to their real needs for information. It would seem.to be 


_ obvious that "decision support tools" are meant to. do something very 


: address this issue with the development and ‘use of a quantitative: 


—ranputer-based ‘iristruments. 


, Footnotes - : - as : 
- -1~)SsSO=DE. ~—so Harris, R 
Cc iter-Based Planni 
University Publications, 1983) « 
‘- , 2 J.R. Thelin, Higher Education And Its Useful Past: Applied.History 
In Research And Planning: .(Cambridge, Ma:: ; Schenkman Publications, 1982). 
_ 3 Le ®, ” Masiand, "Integrators And | Decision Support, syste - Success. In 
Higher Education": _ (University Park, Pas: Pennsylvania State University, 
1983): 15-16. ° a oe st 
ae NX 
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A NETWORK FOR THE FUTURE: 


FORMING | Ay “PARTNERSHIP: aoe INSTITUTIONAL WALLS . 


Judith. Wo ‘Lesiie; Ph.D. ee 
Vice President for Planning and Development 
Pima_Community College 
Tucson, Arizona 


Bill weighe..” 02 —- 
Director, Higher Education Services - 


Electronic Data Systems Corporation ei 


Dallas, Texas 


al 


This. paper will explore the feasibility of a 


- partnership between educational institutions and data 


processing - companies. The purposé of: a_ partnership 
would be to advance institutions technologically by 


utilizing the best resources of business and educations +. 


_ This: ‘paper ‘explores tWose 3 issues associated with. a 
partnership approach. Four sets of issues are present- 
ed: The first is the impact upon the individual. The 


second pertains to hardware resources. The third set 
of issues pertains to financial resources. The final 


‘Bet ‘pertains to institutional climate. 


assist institutions to ie. their. ‘potential | for 
forming a partnership. and SBBERPY ‘bui aing a ROrwoEk:, 


for the future.” . * 
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“paradign emerges. AS isis ania ca i in 


Pa 


"We cannot wait for the world ‘to turn, for times to 
change that we might * change with them, for ‘the 


revolution to come _and- carry us. around | in ‘its new 
course ose We ourselves are the future." ; 


i . . : =e 
Pe ms : a ‘Sp- 


Hastrice Bruteau 


ve ‘Introduction r 


future. “The ‘focus “W111 be on data processing in postsecondary 
education. Five sections comprise the paper: (1) conceptual’ 


framework, (2) variables, (3) analysis, (4) ° summary , and (5): 


conclusion. The paper should give the- reader a framework to 


2 _- 


and a: ‘projection of the future. ors me 

Conceptual Pranework on - : sa 
Definitions ES . tn : — | 
6 term "paradigm" is from the Greek word paradigma, 


s/ pattern. It is a scheme for understanding and explaining 


aspects, of reality. A Beraasam is a framework of 


As:’paradigm shift is. used to describe the evolutionary 
process. Shifts occur when too many. puzzling observations pile 
up outside the framework of explanation _and* thereby. strain it. A 
new insight is gained, usually at a’ point of crisis, to explain 


“the apparent contradiction. It introduces a new pEshoaple: that 


provides a new perspective. 


_Once the. old has been reconciled: with the new ‘ideas, a new 


Sgn to us. _ It includes 
L truth, one aspect of how 
owing for things to work in 


things work, while al 


“> other ways as well. jit mee, “aren doors and 
windows for new exploration. * i 
application . Be a 


oS 


3 a 


Seti tere It should be aoeed that the authors ‘have taken - 


tiberty in using it in this manner. As a _conceptual tool, 


however, its ‘application appears be appyopriate as viewed by 


the authors. - Fhe paper describes a series'‘of paradigms, each 


reflecting a given point. in- the evolution /of data processing. 


“OF Participants than the previous ones. There is” no intent to 


? be € . 


i ay ob 


z f 


4! 


» SN. 


Al 


rer eos 2 &. - . ae a ve oo. 8 a5. 


present one’ as “more. eitective eal. the other; the intent is to 


show how. each Serves - “a. slightly different environment and corre- 
sponding: need. a eSeet : a 
; os ; 


4 & 


te Sparadig one. athe. ‘first paradigm is‘a single data procéss- 
“ing center in a jle- es in an indtitution located on one 
sie to 


’ 


|, site: The cente: 


per forms 'all data processing ‘for the institu- 
r has sqle renponsabality. As the “demand for 


- tion and’ one ‘di 1rect 
- increased’ oS s. from usefs increases, -greater strain is 


as _ ° .~placed upon this, type of operation. ; A lakeiy consequence is less 
: satisfactory seyvices, and 1éss contented users. The conditions 


répen for a, shift ty, Paradigm two. ok 
ras : 


Paradig Two. . ‘This paradigm ‘is. larger han _the first, yet 


still is a single. operation. The 
larger. Phe ; extent of’ ‘data. proceSsing services is greater than 
in number ong jeans up rades have occurred and more staff 


have been ong ile this operation serves. the institution 
well for a period ye ime, demands for services begin to increase 
as new. applications -become available. - Along with this increase 


‘may also come specialized irfterests. Institutional politics may. 


ee : ' playa role as ‘competing. riGrities emerge and personal power and 
JF - , authority are S05 ‘within the organization. The data 
: 2 processing -personné can be-caught in thé middle in such circlm-= 


\* + §tances. The .result of . theSe dynamics occurring is often a 

; Ss division in operations, ..It’ should be noted, however, that this 
Te Bos division may ave ‘been: brought. About factors other than those 
: cited. eee 


- 


' ss ParadSgmJfhree, - ‘Giee: Fhe iste: is split. into tio eciug 
pa ‘ts; it: becomes paradigm three. These two parts represent 
adntinistra ive ‘data presessing and instructional data. processing. 
‘Both halves’ are as farge. individually as_ the whole of ‘paradigm 
one: ‘The larger size reflects increased .services required of 


element of control, and the need for greater responsiveness by the 


“their own, jcapability, especially for small scale data processing 


,neede. When this occurs, another: paradigm, evolves « 


a 
‘ * 


ae ce our. A: multi-division pattern characterizes 
peeacia four. Many parts constitute the whole, a whole. -that_ is 
| - larger than paradigms one, two, and three, respectively. The 


configuration -indicates that overaYl mére data processing activ-. 


ities ar@ occurring than {in the previous paradigms. Also.evident 
‘is the multiplicity of *° barts: revealing a _decentralized orga~ 


' . nizational structure, | likely: : differences among . the. parts in 


hardware and software, and Many participants. involved . ian to, 


ing their own: data processing. Pressure nounts, however ; to 


increase, the scope of alti data processing, , activities. knother 


of 


t 
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‘user; however, may surface; As tess expensive, user. ‘friendly - 
jardware and software become available, users. begin: to acquire © 


nstitution itself is also--: 


each in comparison to\number two: The division into two parts .- 
indicates probable differences... in organizational structure, °— 
hardware and’ software, and staff. Each of _ these two operations <.: 
will. ‘genérally “service the institution for some time. The 7 


” 


| 


emerges ag! Bg, 


= Ne Pa = 


door is open. to paradigm five. ; a 
a ; 4. 


Paradign Five; . All ;previous .paradigms ‘were configured iA 


‘squares. or rectangles; the lines* were straight, the ‘ corners” 


perpendicular. Paradigm five shows a softening of. “these | -lines 
into rounded, curved edges. -Such,. graphics illustrate less 
rigidity, and’ more fluidity in the dé scentralized data processing 


operations. - While this configuration | suffices. for a period of 


_time;.- users become aware _ of ‘what: “oth r Nastitutions and/or 


original institution. Or, because of ; he: need for rapid commu- 


nication. among institutions and/or Gj dmpuses a1 electronic con- | 
“nection is Sought. Paradigm six may aes ace Tee sae 


Paradigm Six: For the first time a second entity “intercon- 


nects with the, single entity heretofore described. This may 


represent an. additional institutional location, _ another. 
institution, or the beginnings of: a. ‘consortia. It’ maybe in 


response, fér example; to the need For | sharing scientifi data," 


for, sharing physical resources,’ and/or for. administrative’ 


communication. Once the adyantage - of the communi gat on becomes 


evident, the demand for. . iiore ‘builds. , _ Paradigm seven then 


“ 


¢ rs 


Paradigm Seven. At this: point, the 2 irved - een tiguvation 


with multiple parts has connectec “with thy additional entjtyies. 
As with the previous paradigm rehong may entail more imstitu> 
’ 


tional locations, other institutio and very ‘likely consértial 
arrangements. Within this structu electronic communication is 


‘possible within the institution: and among ‘its various educational . 


May. .strain the paradigm. .. #be “first is that: the institutions 


_associates. | ‘fhis paradigm. may suffice.. _However, two conditions: 


still "lack" something: tt may, be. sta problems x such as” 
‘inadequate. quantity or _expertiée; hard 


insufficient: or. out-of- =date; and/or’ political factor'g, detract 


from its effectiveness. The second set of: conditions fare. those 


ae -occur when institutions are cog cne effectively: but they 


—the-agt | equipment, highly. 


cal arena. - when these conditions oécur, parade eight may come 
forth. ot . : € C's 


Paradigm Eight. The cunylatiive, “‘multif Ceted Se ere eerste 
extends in paradigm eight to ‘g eater numbers of participants and 
to one of a.different. nature. :-The’ new: entity represents private 


enterprise, © -Though different in appearance, it interconnects. in 


the same: manner as the others and adds ito: the total conf igura- 


ae snaaccae It can bring to the configuration ‘ tate- -of- ‘the= art equip- 


als, “any of whom have been attracted: away from...education to’ 


industry by higher salari@,” continuous training, and_ fayorable 


working conditions; and’ * pbusiness;~ may. Bring an. = etem nt of - 


. ¥ . 
Y Pad ad : STOMA oS 
S ae ie eee 
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xe resources” ‘may be - 


cal 


a 


objectivity to the ‘configuration. that Minimizes politics and 
Maximizes performance. so 


Paradigm eight is -the’ cone luding. paradigm | of the overall 
framework for this -paper. An assumption will be made that 


paradigm ‘eight represents the network of: the future. Should this 
be the _BoaL the question then ,becomes ; 10W can it be achteved. 


al; within each category ‘the ‘variables “are described. as eee 
pertain both to business and education: _ They also are discussed 
as they may be manifest positively or negatively. ; 


2 


Personnel 


The personnel. vartabies inciude staff expertise, profession- 
al growth opportunity, attitudes, user satisfaction, and adminis- 


trative: support, % 


Staff Expertise. Becaus@ of the technical base- required and. 
rapid changes *in the data processing. field, the number of profes- 


.sionals generally is limited in relation to demand. For any data 


processing operation to , be: “successful, particularly one in a 


‘partnership, requires “highly skilled and knowledgeable 


‘professionals. Without this resource, the partnership cannot be 
"effectively attained. Private _enterprise is. _increasingly_ ain Ja 


. networking technology is one of the newer aspects and r 


in the eae may. be Seigarily in the expertise of ‘its 
professionals. Education, however, may. be fore. attractive to 


some professionals given “ collegiate environment and life- 
style. pe . i 


Professional _Growt! Or tunity: Perhaps ‘in no other field,.’ 


is the need for continuous training more prevalent than inf{ | data 


processing. Without ‘this training a staff may quickly lag 
in its knowledge and skills. Systems consequently’ suffer/ 1 


expertise | _in_ both _ .development and ag ere Gm Edugational 


a 


- ‘competi- 
tive environrient, there is pressure. to, “provide | ee trained 


: - Q e, 


a, 4 . se 


: Attitudes. _ ‘One of the most. important factors in realizing a. 


sar tnérship is the attitude of the*“data. ‘processing professionals, © 


‘especially ° the director. Within education, there is a tendency 
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on the part of data processing directors to view with ‘suspicion 


within education. Either of these attitudes Will seriously 
jeopardize achieving a partnership. : 

User Satisfaction. The degree of success of data processing 
opérations, whether in education or business, is the level ‘of 
Satisfaction of their users. Within education, data processing 
users will seek other sources if: not satisfied; ‘in_ business, 
customers will switch to other companies or assume the job 


accountability. a : 


BY 
2 


Administrative Support. Both éntities need support from the- 


lend support attitudinally and fiscally to any joint venture. 


Physical Me “a 
e BP a ko: A 7 ze =, ae S12 - - - ah 
The second category of, variables includes those related to 


hardware, scope of networking, and institutional configuration. 


. 


-» Hardware: The extent, type, and location of hardware are 


___ Scope_ of Nétworking: _ Paradigms ore through eight depict 
stages of data processing including the emergence of networking. 
If this framework is applicable, it is less. likely that an 


institution described as paradigm one would immediately move to 
eight than would seven. The attitudes, organizational. structure, 


would acknowledge, dramatic shifts are difficult to absorb within 
an institution. ; : ‘ ; 


- he extent to which an insti- 


; for businesses, there is the infusion, of new ideas and people 


_5- 


; lla 


oes 


aera 


v 


that comes with multiple locations: that’ may not be as extensive 
with a single location. 8 es ee fe “4. | 
Financial | 
_____ Three “interrelated variables are financial: © viability, 
‘ commitment, and cost effectiveness. ae 


i ‘2 . : > 


Viability.” | Both education and business must examine these 


variables carefully. It is-important that both be in a position | 

of financial viability, for an institution to meet its obliga- : 
tions and for @ company to continue to provide effective ser= 
vices. In recent years there have been both educational insti- : 
tutions and companies that havd "gone under:" For an educational'+, ~° 
institution, an examination of its budget, state. level funding, 
capacity for tuition, and external funds is critical. © For 


businesses, the profitability of the company, its.market stand- 
ing, and its rating all are indicators of viability: 


_ Commitment. It is often stated that commitment is evident 
only if dollars are allocated. If so, educational institutions 
‘Must review what proportion of the institution's budget is 
allocated to data processing. They ‘must also look at the level 
of compensation allowed for data processing professionals. For 
businesses, it .is important to know where .the dollars are al- 
located to determine where the corporate philosophy is translated 


into action:  e 


Cost Effectiveness. This variable may be one of the more” 


critical ones for both education and industry. It May even be 


an institution given the former's-profit motive. It is incumbent. 
on business to assure that the "effective" side of cost/effective 
is part of the arrangement. 3 3 : , : : 

4 ; . ; : : 


Institutional/Corporate 


*__.. Leadership. While all the other variables are necessary, « 
they are insufficient unless leadership is included; teadership ' 

of an institution or a corporation instills an ideology that can’ 
foster or limit a partnership approach within a partnership. 
Without leadership neither will move forward and both Wadll - 
“watch" the future evolve. - at. 7 s 2. 


Priorities. Information must be valued aS a‘ resource by; an y 


;-educational Institution for it to compete with other resources. 
Once within the arena, its value in relation to other . resources 


must be determined and supported: - ~An.. institution ‘:must have 
- , : > 5° : 
c 


oe - -6- 


: - - ry 
a “ 

‘ : ae. 
‘ ge 


“| ‘informat’ton as a .high priority to effect a successful 


‘partnership. 
7 whether fo 100K out we. ONES _ WG 80. See 
knowledgeable, more likely..to ehange, and most probable to 
. succeed. For it is looking out and away that. one's view is 


determined. 
as oo i 
- Orientation. Once perspective .has . broadenec 


¢ extended and perspective broadened. Then a role can be 


Once perspective has broadened, action must. 


om. 


proceed... Those institutions and corporations positioned for F 


are the ones carrying ov course. The passive -ones wil] - 


'. wait for times to change. - ; 


—— This concludés .the digeussion of variables; the paper 


- . ‘ | ass aie 


_\-@he'basis for analysis will be an analogy used to’explain in. 
simple terms the, principle used -in laser technology: .It is 


join intbd, one stronger than the two. When this anatogy is 
applied to education/business partnerships, the , following 
. , (1) (When a weak company (trough) works with a _ strong 
- ‘institution (crest) both are impacted- negatively 

i" (dissipate)? 
(2) * When a weak:-institution (trough) works with a strong 


pate). - 


‘= company (crest) -H are strengthened. 


Application o 


_.The other assumptions imply 


° 1s be what characteristics best describe the 


o.. 
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Tong . company (crest) both are impacted negatively (dissi-_ 


(3), When a strong institution (crest) Works with a strong. 
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This senbinatisn is a strong institution and a weak company. 


The. four _categories of variables are. used to describe. the com- 


bination: Within personnel resources the characteristic that 


will make an: institution strong in a partnership’ is a “positive 
attitude to a partnership by data processing personnel. The 


Variable that will most likely’ weaken a Company will be. lack of 


_ expertise. 


Within. physical resources an institution will probabdy. be 


strong in the partnership if its hardware and: facilities are in 


extended, dispersed locations. - The_physicat resource that will . 


‘likely most weaken a company as mares ebettty of hardware: 


sa Financially. - a strong institution-will have a commitment to 


data processing;: a weak- ‘company wili have overexpenditures, 
Finally, the, institutional Fesource most conducive to a partner- 


‘ship is leadarship;_ for a’ company the FAGEOE ‘that will weaken it: 
. most is mismanagement. 


oe : ; . : re 
Combination Two .- : ; 7s 7 


ra 


likely are Present: personnel — insecurity; physical - sole 
source; financial minimal commitment; and institutional - lack 
of leadership. . The . strong company in contrast will have the 
following characteristics: personnel - expertise; _ physical = 


state-of- -the-art equipment; financial = cost | effectiveness; and 
institutional - effective MERSGENeN Es. : - ; 


In combinations one ‘and two it.-is evident . that one negative 


variable can alter a’ positive variable. . For example, if — 


. Company's staff. has. _expertise but. an institution’ S_ _Staff . 


“insecure, 
“. Or, if.a company manages effectively but ° there is no direction 


_Combination Three 


from the leadership of the institution, neither wiit progress. 


Further, if dn institution has-a financial * commitment but a 


jeopardy. And’as a last example, if an. institutior’ has leader- 


_compsny incurs cost overruns, a ‘continuing commitment is in 


ship but’ a company mismanages, the instittition's goal will not be’ 


achieved. But what could it be like when a strong company joins 
with a strong institution? 


. 


For an institution to. be wen the following’ characteristics © 


With this combination,;. visualize the results of the follow= - 


ing strengths: (1). an institttion's data processing staff. have 4. 


secure, positive attitude and the conp 51a” a has a BREE trained 


staff; (2). the _institution has" extend 


data a eee and the company: is. cost effective ‘in. proviaine 


Services; .and (4) the epatseton has ene POE e SHIP and the 
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_ company is well managed. A network of the future, stronger. than 
‘either:could do alone, becomes ‘a reality. - 


. : if Summary 


ro 
“Finally, a framework for analysis was presented and its 


. resulting assumptions aa applied toa partnership arrangement. 


' Conclusion poe 


Several conciusions are set forth in this paper: 


u 


‘%° 1, The data processing network of the future wile 
_. include education/business partnerships. ° 
2; Numerous -factors must be considered when entering. 


= into a partnership. 
3. The sticcess of' these partnerships — is dependent . 


‘ upon the strength of the educational institution * 

and the strength of the company.,_ 

, o4;, The successful partnerships will achieve goals. ap 
that exceed those of education alone; -~ a Fg. a ae 


and cea numerous assumptions. The intent, hoaeoee.. was not 
to present an empirically based study 7. rather, the intent was to.. 
"look out the window," so that vision is. extended and “perspective: - 
broadened. The methodology itself: ‘Was based upon. the use _of a 
z paradigm. If observations arose, that. _contradicted: or did not . 


"fit within". the reader's paradigm or framework of thought, the.. 
reader will. begin to experience _ paradigm shift. once on his/her 


that "includes the old as partial truth...while aliewine things 
to work in new ways. as well...it throws open doors and windows 
.for néw exploration.” : é- 


Footnotes: ee 5 we i re : 
_ IMariiyn. Ferguson, The Aquarian Conspiracy (Los Angeles: 
Warther, 1980) p. 26.. | - 


2Marilyn :Ferguson, The Aquarian Conspiracy (Los Angeles: 
Tarcher;, 1980) p. 27. : : 
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TYING DIVERSE STUDENT AND ADMINISTRATIVE. 


_ DATA BASES TOGETHER a= 


_ Br: Pri S. cial: Director - 
Scholarships and ii 5 Financial Aid Services 
University of Missouri 
Columbia, Missouri 


-+ and 


Ms. Peguy Springer; Project Manager 
Computing and. information Systems 


University of Missouri 
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bases for very specific réasonis. 


Columbia, Missouri é 


bases for payroll, accounting, and accounts ee 


* 


ub. 


ess education, over ‘the’ past “Several nee has- instituted autornated data 7 


 Student-oriented data bases were developéd for 
admissions and d retards, for Fosusieg, for payment “of fees and other Hamidi and d lately 


CAN of ‘these. data bases, originally 


independent of -each other, carry at: least some~ ‘data ‘Which should be available to ‘alt. 


segments of the p ingtitution: 


" 


as 1a. , he 
= ” ord) ° : : 
a ee . , 4 


~ 


He cee iy peers aR A Bn ase eal, Se ee .t 
Redundancy and duplication of data exists in Meee, data bases. The administrative costs 


associated with maintaining those separate data® “ systems are often unnecessary, “and 


cost-effective administration. 


.- 


; adequate reports are almost impossible to secure. , Technology . is not. being used to-its best 


; advantage; rather, the fragrrentation caused by multiple data bases is working against, 


is § Gdequate: planning required; but socperation eanied with strong administrative support ” 


. is necessary: Institutions undertaking the interfacing of separate data bases need’ to 


understand the various pitfalls agd road blocks before writing a single line of interface 
code. This paper. offers general guidelines to institutions seeking to interface together “ 


their diverse student and administrative data bases. 


15m oy 
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ee ee ee, A ek ; ae : 
Computerization. in American postsecondary education thas turned.a corner. No longer do 
~ _ We talk abouf the wisdom of whether or not: to computerize or even to research the 
‘benefits of computerization. Todays, with - the proliferation. of data bases not only on’ 


institutional mainframes but also now in mini-.and micro-computers, we-are beginning to 
attempt to tie diverse data bases.togefher. Whilé our discussion will center on the area of 
_tying student and adminstrative de fa. bases together, the Bsr and_ _challenges 


than a single data base exists: 


wempt to tie diverse data bases together ' euid’ 


Those of. you ee the ral r | 
remember a short poem by Lewi arroll entitled, "How Doth the Little Erocodile:" . 


oy : hisw doth the little crocodile 

an Improve his shining tail, 
And pour the waters of the ‘Nile 
a On every golden scale! . 


a oi 


= . How cheerfully Ke seers to grin, 
S a eh How neatly he spreads his claws os ee A 
And. welcomes little fishes in : a a 


‘ With sey, ae: in 


& 


a: avoided; but it Fert ae eae. eraeiandins. and a a fair amount of suffering. : 


‘ 8 Before you or | can begin to solve the problem of sharing and transmitting, data 
between diverse data bases, | we first need ‘to uriderstand several key concepts | -- 


eo ; , User 
"Ina fantasy, world; everyone in an institution (or. for that matter; bin even 


. .a single of fice) would completely. share appropriate. :data.with co-workers: 
= ° Jdnstead of "War Games" movies; we would find_ intra-institutional 
cooperation at avery high level. We would’ all work together for a perceived 


common good. . 
So 


al 


os Individuel perceive the Cosas of data as power. which is rts theirs 
to ‘dispense.. Your deadlines and priorities often are. meaningless to others 
outside your immediate sphere of influence. a 
oA In a much broader sense, what is determined to be good management of data 
for an. institution may not be in the best interest of a.user. as what 


o.. 
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ye 


oe i - Le 


j . ; 7 . . . 


. = Fe  * “Deciding how you. will manage data for an institution is the first step in 
bringing a rational approach to the sharing of data. Before any Institution 


-should undertake the controlling of data, it should determine the rules of the 
game for institutional data- management. Some of the key questions which - 
an institution must ask itself are: | 


N 
+ 


‘ , @ What is the scope of data collected by this institution and in what 
: form is the data stqred? i ; 

: te @ ~— Which groups or individuals are responsible for the integrity of | 
~the data? : 2 


\ JAE | 


- ° - 8 uence oes Bee ee eee ee oe ss ee 
@ —=|s it importgnt to fhe institution that data be consistent when 


shared internally and externally? 
eis, Set eee as ee ee ioe ee ag ee 
6. How accurate must. this data be for it to be useful? 


_ Only after an institutipn begins to understand its currenfydata structure can 


: oo it begin to undertake’ the appropriate sharing of data within the institution. 


& 


"> AS part of this institutional data soul-searching, the role of the various users 
: will become clear... It is the user, after all, who initiates the collection d&f 


data, records the data in some way, arid communicates that data: The 


7) + 2 . 


‘i __ institution, as part of its own understanding ‘of the data universe,. must ask 
ee 2 i>. the Users questions sUCh asim : e4 : 


: a sac ceer s cyenreaaa tae cia SE Me : ass aon 4 :- oe 
-@ ~*~ Why is the datg cblfacted and how f it Used? 


How is the data stored? ; oy 


—_ ee an - Z Oe os pagel ae af OF ie 
@, Are there others who could utilize the data? 


planning miay proceed. * — : Pe 


wa . 


Problems of Ownership of. Data ee 

i Se, . een : NA ee : 
‘ “ Very early in any institution's data soul-searching process, the manager may 
, ’ find problems with one or more individuals who feel they "own" datq. This 
eos feeling of ownership is not limited_to office managers, it also includes clerks’, 


"and secr6taries who feel a cert@#n sense of power because they. control 


; data. How many of you have found out that a rather seemingly ‘trivial task 
*» cannot be carried out because someone is sick or on vacation? (How many 


assist those: who have that problem. You can begin to resolve the problem in 


r) 
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~ Redundancy and Duplication of Data Within-th | 


‘within the institution. 


ae 
es 
‘ 


sharing procges. . : ‘ 


b. _- Involve, the data owners in problem-solving sessions whereby alternate 


ways of collecting and recording data are investigated and the needs 
of others to have access to the data are explained. . 
c. if all else fails, specific instructions from senior institutional officers 


... that data is to be shared may be necessary, although this is the least. 
‘. effective way to encourage cooperation. 


No single approach works every time for everyone involved with dat 


ownership. Ré@iMer,| the approach used with one user may. involve many sub- 
appre Javite clear, though, that ignoring, the data ownership 
question in the early stages of the process will cause signifigant disruption 
later. wt oe : 7 ~ 


en eye 


items. 


a: | How many offices collect that data from prospective students ard 


+ entry, in at esis ie following offices: - 
$ I) 
: 2 Registrar . 
3) Financial Aid 8) 


Student Acifties/Dean 


Adrgissi ons ; _ 7) [ 
{ of Students \ 


@ 
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OA 


Student's selected college 


oy 


4) ~~ Housing : ~or-schoot — 
Parking * =. 
Cashiér/Business) 2 = 
oo 10) 


n- ‘ 


Student's major or minor: - 
department’ * - e, 


Pa 


How many forms does a student have to complete to change one. of 
the items? arn ? Lae 

How long does it take to riotify others who use the Nata that a.chende? 
has occurred? _ 8 \ <- ? 


¥ : 4 


bo. 3% 2 t 


Development /A lggini, po 


; eee of <.- Sg 
: - a a ee 
- < ' eJol- aoe ees 
29 ae oA See 
= : ae So agg. ett 
. Bie _ oth 


a 2 : . t -«- ; aX a at peel 
- — ry = < e . . . * 


Fy 


d e are lavalved with the changing of data; assuming all 
: es and departirients receive notice of the change? 
aS : e; How long does it take all affected offices to orient eed this 
; . data for.a single student? | 


While a particular inatitution may have a longer or shorter list of involved: 


offices, it is quite clear: sin ple dato ist the hardest to_kex 


types of  aeicargne data * including 
- graduation information), would each have its own list of users, who need or 


4 think_they need the data, While some data is only of interest toa a single 


enrollment statu +4 ane 


including ~ grades, 


| 


rpastent costs for the institution. Whether those costs be for on-line or, 
-line storage or file, folders and 3 X 5 cards, it is a duplication of "costs" 


_ personnel time “and. _material. In addition, .reporting ;@ecuracy and 

ee ‘consistency are most difficult to.achieve with SUch.a. system. However, 
‘there are sore institutionally definéd legitimate reasons for the existence of 

duplicate data (e.g., operation. of vendor written, software). _ However;. the 


institution should eliminate the duplication of the poping of this data. 


B: Polites and: Technotony y — Must Conflict Exist? 


ad fincisg, "its S “faint of, ie ‘or white. eee Soltis: | can work for ° fhe : 
betterment of the institution or can work against the institution. . As part of | 
researching the data-sharing problem, every poli¢y maker must understand what is - 
the ‘proper blend of technology for that institutipn and what are the politics of that 


proper blend. 


It ig impossible to ag scctioe: tor every. institution what level of technology is 


: appropriate. Obviously, what is correct for-orie institution may be. too little.or too 


much for_ another institution. Rather, what we suggest -"- No, _we-urge = - is that «| 


must understand the polities which will foster or hinder that davlopient. Politics 


here ety 


_e “Ghee the appropriate level of: ito is davecmines to solve the 

: ** problem, - what resources are available to: seCUny and support that level of 
@ What is the level of acceptanceé/resistance to the dchievement" of the, 

determined level ‘of technology? 2 Pe f 

te © -To achieve the desived. level of development, how much real support 

: i exists among thé board of control, senidr institutional administrators; 


_ middle- and lower-level managers, and mPPon staff? 


8 


al 


ho If the level of suppor te8gy “dp Tae 

; ’ then additional suppart must be achiev oth, ar: 
a) project is undertaken. Attaining a higher level of technology lta tig sada certain 
; expenditure of hurtanand financial resources; therefore, the. institutional political 
attitude ‘must;pe cdérrect. Without ‘the proper amount of+ both, setbacks, 


success. . 7 et 2 

. . As ae ee ae , ; =a “Pde ~ 7 ny a 
C. Attockingthe Problem 9 5 : 4 ie fe a 
Ss An | 


Pee pk See as: = ee 
‘When any institution begins to attagk: the problem of sharing data;*ajnumber of + | 


postulates must be understood. They die: 


= tet we ee oS jj. MT yess) ese ; : , : 
° @° = "Might" doesn't\always make it work.. ae a am 
‘ 4@ Cooperation haspitfalls. < , ; 4 : 
*v © — Pefsonal energy'will only go So far. : f 
a. ; , —« mee 3 


@ . "Night" or administrative support, even ‘from t tutior 
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people may becomie threatened with the loss of power or by the heavy burden of 


‘technocrats who pick_up-where—others—fall-short-or-fear to tread. |. It_will_require _ — 


a Se a tee ee ; 
D. The Role of Planning : mm FES . 
: A project of this magnitud interfacing diverse data bases, cannot be undertaken ) 
én. - without considerazié planning at various abstract levels. Besides the institution's 

own design for managing data, the: project will require a conceptual plan to 


determine what data is to be shared and how the sharing is to be accomplished. An 
integral part of this plan must be the institution's policy on security and privacy ads 


it relates to computing. 


ee 


. ti. . 6 
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Jor ee a 60 Le 


al 


ae ae 


The’ primary. “conceptual plan, shouid be ag inclusive as vrosgsiisies 


=—— ae a Ni: es 


life. cycle : modef. or a_ similar planning techniques... 


pases tt 


_may also be utilized to link separate data Pees: 
qa ae oat : ~ 


ee Setesined. This/phase must be completed Befe 
 4vritten, otherwise it is probable that significant ‘érrors may be made in the 
‘project. The. design. phase does not-ensure the absence of all errors, rather it 


: minimizes the number and probably the severity of the ‘errors. 


aN 


utilizi ing ihe. systems 


The conceptual, model musts” 


encompass _as_ many data source areas as possible. 

is . -  "discovered;". the ‘conceptual ‘map should be modified.. 

a project, the plan:then reflects the poolect "ds built! *rather than ‘as sriginally; 
res te ales or conceived. “a 

‘ e 


& 
fie ayateraé life cycle can be applied to a a only a single data’ 
The cycle has five 


You explain which parts of the process are 


ae culenaled pate to what extent; and which parts are’ currently done 


manually. As:an important part of the definition phase, you explain ‘who. is” 


. involved | with the procgss and to what extent. _ 
itical of all the phases because it is the foundation: a) ‘which the 


-entire rémdinder of the project is built. 


The definition phase is the 


f ‘se ee % * ) 
re 


: : é 
The’ definition _plidse normally will in lude statements oni: ithe cost of the 


a single line of code is 


os 


Ai part of the Design Phase, the team must onside: the « consequences of the 


1 Real # time-update versus a batch update. Here you must + consider just ; 
how es ‘it is that data be ‘100% accurate at ‘any given point in. 
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Upon conclusion, of the 7 
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which will be aoe are | 
"as wei new eiheas eee moving \information oy data are 
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fiona: it that the primary or secondary ' sources for data. 
update their information immediately or every week, etc? You need » 

to decide what are the critical data elements in the Desig Y Phase and | 
‘then find out just how-often they dre supeated = 


unpleasantly surprised. with what you learn > 


“. 


What will happen if one of the data — is »not. avaiiabie at 
"interface" tirrie, eapecially if it is a real-time interface? *. 


; : i 7 2 ‘ 


.! | oggffware or purchasitlg ‘séftware from-outside vendors. In the process. of 
* «ifr two or moré_deta -baseS together, the development phase is often 
, » complicated by the Slowing: a e - 


@ The data bases have incompatible file structures. 


ee nw. de a ean ee ee ee eee 
s @ . The. data bases have different keys (e.g., name. versus student 
ia } _ |. number versus social security number). gen oe 


; Seo Ss. aaShecs. ae ot EEE phe we eo ae aR. 
6 Datta is defined differently in thé data bases: a. 

es Po gy ae noe _ 
Pe ot —s _ Ro. ee es wee) =a se ous oe 
_Duritg the devglopment phase; most such-problems will be I< 


-team attenipis i oa from one.sysfem to another dystem:. ; 
ope coos. ee hemes Vg eT, eis 


eS eo? 


Sl sat | If ypabave hot uf to this point reached the paradox of which system has the 

2 r * 66 yp best data, it will confront you now. - Obviously, the reason. why .you share . 

71° %& in the game to agree.on which data is the best (or who is the primary source 
-'_.. . for the data and who is supplementary) is difficult. - : 


ae _(: >) &During development, you must answer the following questions for each item 
Na .  -yadt ly, of data: Be og ie . a Sree 
ee ee ere ae lee tte “ag 
: ds What is the best-soulge of the data? “The second best, etc.? - 


.b. if the-data element is’blank; who can provide the information 


J — 
oe 


, G4 ‘If @ secondary. source initially provides the data and ih€:Aximary: 
-“ source can now'provide the data, should the primary soulté.cvetlay, 
; the informatior from the secondary-source? pee es ate A. 


- ? 


update or modify the field? Sete 
e. . What happens. to Unprotected fields if more th@g ofte data, provider 


updates the field (e.g., one office changes the addrlss. and the;next 


day someone else changes it back)? _ 


f;  Should-the data field be unprotected -for-parts—of—the—year.-and———-----—- 


i ee eee Piss “si this phase involves ‘ejther internally producing ~ 


a Fy He yk '*data is to be able to.have the best data available, but getting all ne plrers : 


ae » £5, Oa 2 ota iL a 
d: Should the data field be protected so- only one data srovider. can. 


dentified ds the ~~ 


. 


_protected for other parts of the.year? eg 


. > 


-be the term enrolled - it probably means something entirely different - 


-— —a os 4 is everyone defining the data field the same way? An example would. 


.to the admissions, financial aid, registrar, and business offices. You 
need fqwrite a definition of each data etement before you attempt to 


" write your interface. Have all the game-players agreed in advance on 
the meanings (overt and covert) of the data field? — 


: h. How will you recover your data bases if one or more is damaged? 
What' will happen if your major student file is unavailable for a day? 


Who will inform oter users as to what they can or cannot do that 


~~, " - day? How often will you back up on-line or batch processes? 
: | _ . 7 - 7 Soy a ag 7 i 
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an . + The’ writing of the specifications for the interface will take considerably 
: ° "longer than will the actual coding. er rs ; 


- sf 4., Test Phase = This is the time to try to operate the interfaces in conjunction. ; 


“Se Ienptementatign 

oa a) "them. Depending on the severityspf the problem, caution should be exercised 

_original er Fine 

eo eee 
Se oe fa a 7 — eas ee 
> As is obvious from our discussion congerning the system life cycle, the tying’ of data 

ee a , ¢bases requires more written. work *#idfpsactual programming effort. In providifg 

documentation for the whole; you shauld gonsider including the following: - |; 


wl 


. _Adata flow diagram » oe 


: ' Your Design Phase document |. ae NS ae . 


Fw ON. 
4, 


4, “Rules for*the. moverhent of data as "discovered" or identified_in the Design 
a and Development Phases - a oh a | 


ig a ees oe ee a ee pe 
5. A data element dictionary or similar-documentation fe. 


5 
a 6. Suggested job streams and job Ilanguage  -” ge 


. ae = ee Cicwse tig eee ees gsdel jue giant 
sisted’ -’ 7. | Critieatséhe dott f 
: . 2. = 7 ‘WS je 


SB Sample ovippt 8 Bee —— 


, 9. Coding forms, sample on-line screens, efc: 7 8 
10. © Atl-error messages, and an explanation (including caUsé and resolution, if not’ 
obvious) of each. . ian . 2 : = 
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_ process. ° We also_strongly recommend theultimate user be involved _in_ the 


development of the docut . : : 


depth ‘so either the clerk or the president is aware of the extent of the interface 


Our presentation gives you tips on what to do or:what to expect in ty ing data bases - 


together. The reason we began tying data bases together ‘was to. solve a very 
. difficult situation. We had, and still"have, varidus of ices which collect the same 


_data from students, parents, and others. These offices report this data to the local 
-press, the state government and federal agencies. It was very difficult to explain 
to the University President and campus Chancellors why simijar data collected yy 


various offices was almost always different. 


+f - oe 


We also became convinced we could eliminate students ‘standing in line to repeat 


the same mechanical function by coordinating the, updating of data. The vehicle - 


ae ; ‘immediately faced a quandary = significant amounts of data are necessary: for. the 
yu... process. to begin : pot me data 
ee automated interface. If Missouri is similar to your institution, we. 


’ 


undertake -the coupling of data bases as the most economic of ‘our_choices, ds well. 


‘as the miost timely. and-reliable. Currently all of our interfaces are batch 
processes. . oh pe . a 


al . 


« -»> > We began with the most ogvious interface - - that ‘with our aster student 


fe "information system. This data, base is managed a little differently by each campus, 
even though the data elements are defined consistently. We began by sitting back 
and deciding what data we needed, when it was available, and whether or not the 

data from our student information jsystem was better or more accurate than our 

data in the student financial aid system. As you can imagine, the\rules: for this 


interface. constitute’a sizable document.. Even after we were finished with testing - 


5 and ‘were in production, we still discovered errors, omissions, and 


“a if we Warned anything with the first interface, it would be that no interface can be. 


tested enough nor are the rules of the-interface ever understood comp! 


and 


~ ‘ = 


other outside vendors, students, parents, other offices and’ data bases. We 


We Gre constantly © 


7 


: he sah chee erate eee aoe s§ .. § Oe he as Ee rae 
x .-. Our second interface was with our Accounts Payable System, or the system to write 


_ checks. We undertook this interface to eliminate the hand typing of vouchers (or 

oe lists of requests for checks). This interface was really quite easy since the rules for 
the interface were established by the fiscal side, and. they were rather_stable. 

- Transactions had to be in a certain format and anything else was rejected. Our only 

2 . decision was what types of aid should go through the interface; and that debate still 


continues: _ In the future we expect to replace this interface with an interface to 
the Student Accounts Receivable System. 
ie: = 


io 
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Study earnings and non-federal student earnings into our student financial aid 


a _ system. It seemed rather straightforward: our. payroll system ‘had‘its data in. one: 


form, it created payroll files at a set interval; therefore, w we could | easily read sthose 


\ a accounting of which student aid recipients were. e working for the S Oioonaiiy and foe 
: many dollars were involved. We did not know the size of the problem until we had. 


Our third interface seemed like a "piece of cake" - = it was to move College Works. 


' written the interface. Now we know we have a number of student aid recipients. 


7 who work for the University and who:may be over-awarded: 


A seemingly easy interface has,opened a door that all agree needed to be opened. 
However, we were not prepared for what ‘came out of the door. The simplistic 


design of -the interface did not take into account the .fact we were introdycing 


/ woof. significant.amounts of new data intorthe system. . We did not' properly. plan on 


ps , administrators on what -the political effect will be on campus when you tell a 
student and_a department that all on-campus work must stop for that student. 


Once again fle -sipiple inter face has ss proved to be the most complex: 


interfaces this. -year - an interface with the Daven s. s financial accounting system 


; ee: (general « keeles to report on actual expenditures for student aid in Smt area of other 


‘+. transactions a aaa os set up, Sima and. peewee Joan :borrowers. “We are 
va planning an interface with -the sing. system to accurately détermine who lives 
on= or off-campus and a tentative automated: feed to. the Alumni. system with 


fi _ handling this new data. We are now doing our retroactive homework: with campus : 


-* 4. information of interest for future development work. a 


jal 


: We have found the’ interfacing of. student and administrative data. baa to be very wads 


[a , oe ** interesting and chdflenging. _ As we interfacé. more and more data ‘systems, we find 


a. *. _ timing and cooperation most. critical. Interfacing data systems solves some 
‘. problems, but it creates a whole new set.of challenges for the institution. We feel 


ieee used. in moving data arovnd an institution. 


The University’ “of Missouri system ‘enrolls about 56, 5000 students’ on Sarnpuses, in 
j id St. Louis. er-22,000 students receive 


S ‘.- . these new problems will and can be: solved if we understand me pee and - 


about $80-million dollars jn diréct and indirect student financial aid. Over 33,000 
students annually; ely for financial aid. 


_ What is Success | ee oe. a a 


a 


= what you consider success. eee data around an institution anally is complex 


(as is evident by your campus mail system); and the complexity is magnified when 


you attempt to move the data electronically. You need to be reglistic at the very’ 


first when you undertake the process of tying data bases. together so you neither 
expect. too much nor expect too little. However, it is better to Be conservative in 


i _ your statements of eventual success rather than to promise: to moch and be unable 
sy : to deliver. . 24 “ro a 
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i Even if one line of codé is never written, the institution will benefit from having 


gone through: the planning arid evaluation.exercise. The planning itself will bring to 
to tie data bases together will require dedication and courage. We opened 
with.@ quote from Lewis Carroll, let's close with a quote from Jonathan Swift? 
. "When a true genious appears in the world, you may know him by this sign: 
that the dunces are all in confederacy against him." 
If you undertake the process, you: may very well find quite a group in confederacy 
against you. However; you may encountet one of the most rewarding of all 
opportunities. 3 — = 
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Coping’ With Computing Success ; Re 


Richard DB; Brestin, Ph.D. 
Academic Vice oo . 
: Lona: Coll 7 
New Rochelle; ‘New York - 10801 ; wr 


ae ee aes 


degrees in the CIS/MIS. areas. ‘Computer: 


k'students. The College already possesses - 


its campuses. "The more: you get the more you want" syndrome is already 


apparent. To capitalize on its current competitive advantage, ithe College 


; must plan for even more service, more equipment and more ‘aeeacnnels _ It 

7 - must’do this with tighter budgets and severe competition for these dollars: 
# from other sectors A che collegiace, community, =~: : 

oa . _-Thé College has launed ‘to deal with the ‘internal and external forces by. 


a er setting budgetary guidelines and priorities which. will -¢nable the CoNege 
° to maintain its’ lead in computing, especially academi computing.” This 


‘ 7; paper will detail ‘what policbes and priorities have beet | put in place. It... 


a ue. ‘on the ability. of the College to deliver both administrative and academic 
ee Ne : computing to campuses which: have developed insatiable mbpetiyee for comput- 


ing ry : ae 


While Iona has established a national reputation for its ‘eoupucing capabii-. 


ity; the College faces current challenges and has conceived specific coping 


: . strategies for the future. This paper delineates the-reasons the College 
‘hag succeeded to date, the challenges’ it’ currently faces and the strategies 
conceived to cope with future computing needs. tIona's coping ‘strategies 


_ cane can assist other institutions - grappling with the multifarious issues’ 
OF ae, »° associated with their campus computing environment. . - 
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Coping With Computing Success 


_ Bichard D.; Breslin, Ph.D. 
INTRODUCTION . 7 “ = 


“Tona cotiege is a comprehensive, liberal arts “college educating more than’ 


6, 000 atudenta annually in ourricuiar offerings at both: the undergraduate 


and graduate ievélé. The pollens has immersed ‘itself, in information 


processing. technology ‘for. years and its history; successful track record 
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computing’ a their teaching ond research activities at the College. Theaé, . 


then; are the critical ‘components of iecaputine success" at Iona College. 
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‘; Even ehough the institution, possesses numerous computing * puenatie, “it; 
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concetved future oriented coping strategies | to maintain the computing 


successes ithe college has enjoyed to date. “Tt is clear to the institution 


strategies ‘apienanead to “insure this continuing success. _ This paper 
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president for finance; and from: the director of° the sompuees canter, has. 
been the. critical factor in advancing computing at ‘the _ institution: 


Stemming from this leadership chas been an. institutional commitment to 
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_peréorinel associated with: “information Geocesaiae fee ore Currently, 


‘@oupueian consumes aeaey 10% of the operating budget of the college. 
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aie noe of: additional appropriate software. Additional innovative 
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college' 8 operating _ budget. The. budget -dir ector . attempted..to ie 
cope with this problem but was frustrated. by ‘the: inflexibte ao 
computerized budget . axet en he had inheritedi’ | Characteristit® of « 
; the. - situation durjng that. period,.; users: ‘had. not been: consulted i 

ik. mc when the computer ‘center | created aystems..’* iS an example of ‘this 

he en eee inflexibility, it took two hou - to traRster- a ‘faqulty eaten, 

= as ‘the '.budget from one. _depantne t. to another ,- “\ The system, 
therefore; . weg useless > ‘being: /8 : timely ~ 


information for administrative. decisicn me 


ae of About that time, the budget directdx Weeedine. _ aware Sof _the 
ee : “ capabilities of the rapidly growing fiéhd of téfeca Smmunications 
es As a dedicated profesdtonal, he proceeded ta‘utilizé his ‘hor 


telephone to hook oe the. main frame; af the; CUNY computer ,and 
began development 


Ment _ .i3,8 more~ satisfactory systems a Becere * 
So processing fargiage ; "os iléd__wWylbur he. created. a flexible; = °*: 
internal | cost~centered, joePoet mental) «buaget yaten. y which 


programs _written in the Wylbur. lan age - clin’ be ch ae the 


file to establish .Planning files or: read sheets.‘ The “system 


a! permits analysis and/or. amEaee oe PA aoe reductions or.” 
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New York City’ ‘ Technical College"! is: as. two-year :; i 


careér-oriented “unit of .a_ targé. urban ‘university {city .". “3 
University of New York): - In July 1986 the — State. of. New York . 2” ) 


assumed- total ‘responsibility for the fiscad’. support of | the 


» college rather than sharing the responsibility with the €ity!*of /. 


New. york “as haa all che case PeeveoveL y= a consequence th 
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control. would | shave to: “pecone more computerized than had been: the 
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state ‘puaget procedures: severely limit’ ‘the college' S ability. £0 - 
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fables” was the fact. ‘that the eae biidget’ for adjunct e tes 


tie) | instructional services invariably was exceeded.” Whereas 


Brioxz * to .1988.° it. had * been possible to. compénsate for these 


. defldits “via Budget modifications;_ the newly imposed state 


vet  Festrictions. made .it. mandatary that ‘lallocated amounts, ‘for 
ae ert services sour: not .be overereenges fe ' 
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a ho 


i) aes he « reader may «have some approdiacion. of = the 


a ‘the: overall operation, the FOrsCw EN figures. are 
a ae ‘ - 
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at s “9983/84, } beat ‘bpegat ing Budget Se ae==eSe $33, 508,000,” 
i ae i) : ° . 
< 15 188a/94 rofat, tnetructional (Adjunct Budget neon 3, 200; 808 
: - aie Sti pe is ps . ~ 
* deadtént: Hgadcodne (Fall 1983) = a wena tis oS “12> 108. 
Be _ Sala Piet Equivalent Students (PTE), lnaewenan----- | “9, 788 ., 
ce Nader: of . Pull, ,Time reaching’ ‘positions eee ee _ 379 ™ 
, : 2 oe \s 
es e “ad junct Positions Seumeeeee * 428 
: Fe he 3 . wens 
By: | Weapaas oe Adjungt’ E Positions ee ll ated = _ rst 
_ se Total Number » Of Sections offered (Fagl 1983) a=- 52,358 
i: an 9) Three othe factors must .be mentioned as “integral Spnponenta 
Of nee picture’ , 
‘ ; a Time "Equivalent student count - ts. directly 


es ee Bro al’ to the credits generated by .the students; ‘a 


sufficient tfantber of sections must be provtees to produce 

me ' voredits. Y obe ‘ ee ; 

: . a “," oo 4 J boar voy ~ fa 
' -b) A tuition revefiye figure” is satabiiened: by’ the State as an 
-' 1. [offse to’ re nar 8 operating. budget. Thus, a. 

- sped fio. Humber of: full t ittie,. and part: time students must 

Pe 2, be 6 rolled to. gene’ ate: this. Revenge: 2 
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c) Aw Sageacnk caculey: “katio,_ pasted ‘upon . " state-yide’ averages 
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. As Sart of ‘the ‘general _background. to-our paperveit should be 
pointed out that the Office of. Academi¢; Affairs Bad _ been 


involved in some less than satisfactory" situations with tHe’ 


college Computer- Center. Some of the systems which had been 


‘implemented involving personnel _ records and other management . 


3. ‘information reports were often developed by Computer. Center 


personnel with minimal or no involvement on the part of Academic 


<a Affairs. 
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B. Specific Problem 


In the Fall 1982 the college expended 53% of its a¥iocated 
budget for adjunct services while generating only 47% of its 
student’ credits: It was apparent. that if the situation were 
repeated in gthe Spring semester we would be facing a _pogential 

oS +budget_ defici? Of $308,008. Part of the problem. was ithat. the 
final: version of the Master Course (section) File contained more 


sections than had been authorized initially by the Offtee of , 


alae Affairs. During the’ hectic. period of registration, 
weir départments requested the opening of additional sections, 


: ent ie was impossible to monitor | the financial impact of. such -newly 


bw a 


7 added. sections. ~:: It) was.i assumed that. other sections would be 
an ‘cancelled. due to. insufficient registration but - such guesstimates 


were nebulous at best. To exacerbate this situation, the ' 


college operates under a contractual _agreemént with the. union 


first meeting: of a class must: be paid for the _ entire semester. 


ete Thus, even if: ‘a_section were cancelled after'the start of_class, 
ae the college © was obligated to pay: the Instructor assigned. The 
° recognition by the administration of the impending disaster led 


_to a meeting At. which the. President directed the. Dean of 


Instguction and’ the Director of the Budget to. insure that the 


ae “adjunct budget would not be overexpended: 
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: It should be pointed out,- in faiiese.:. that planning had 
always taken Place. re the staffing and schéduling of. the - 


instructional. program. The problem, ‘essentially, was ‘the, ‘lack 


of a controlling mechanism to insure that departments could not 


introduce more sections than the college could afford on ‘pay. 
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=" responsibility for granting such released time. lay within the 
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more than the.authorized amount’ with resulting inflation of 
‘their’ adjunet paeuer eae : ; 
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"phe proposed program was designated as APEF which stands for 


Academic Planning Echo Form, As seen by its developers, the,..- 


program would integrate the following factors: ae a. 


=The number of #11 time instructors  avalid 
each academic department - = ae 


-The amount of released time assigned FB 


: ., these 
departments ~ 2 Se 
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-The potential service to be provided’ via grant 
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-The projected, targets, (credit generation) required 
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for-each department 3 - 
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_. By “calculating the net ..full . time availability . and 
subtracting “this figure from the instructional “hourly 
requirement, the-number of adjunct hours could be determined, 
Using average hourly costs for each department, an estimate-:of 


-aphe. total: number of: instructional hours projected * 4.3 
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the department's adjunct ‘instructional . budget ° could _ be. 


calculated. a ce “4 re 


Figure 1 (pagé 8) presents a simplified flowchart’ of the 
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APEF system. In essence a historic record is used to project 


anticipated needs (credits and_ instructional hours) for -a 
forthcoming semester.- ‘This -informatiom is. t Ltted = t« 
academic departments for their review. The departmental 
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-*- minimum Roaber. of "bags" were detected. but these:  pEGied tb. . oe 


- a “yeasily resolved. After making necessary adjustments ‘the -APEFi* *".- 
, a _ program was uséd to Project total annual | adjunct.cpsts: cue. Pal} 
‘* "83° and Spring 'B4, ; as ae 


set ee At ine: -conclusion of the registration period for | Fall +83 a 


ae "final" APEF projection was ne and compared. with the 


actual figures for that’ semeste The results were’. most® 


‘impressive as shown iby the foliowins ‘tables ao oe og ee 
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ov Full Time Available iours wn = 
“Adjunct Hours Required wmeeqER aH eHers x 2 B50. 2,878: 
ad junét “Cost. eae 536, 155 $1,536,342 - 
Ba Program Sutgrowthe ; ; a es . . 
seSsageesceeh +--+ re i ar mo es 5 wo. 
, . * ; 2, 5 iZ " Sas cog : a 7 4 
While’ the. ‘dneroduction. Of APEF Has sefiarentry ce 
-serious, ht roblem. which had ‘been Plaguing the -Office. . 3 
__ Affaire, t has ;@not ynexpectedly;<creatéd- new. ‘avenues: : 
‘— othe, solution | of related; problems... — oe the: most 
_¥ significant * lesson~ to be aknéd - ‘Erom ours RVC w. shee, a 
» £ eee cote? ron our computes ‘Center. .5 The o , adage,’ ."noth LM 
j “succeeds _1 ' success",, has been cen éiraedls _as: cea 
gained cx Wek ence -in “wha ta properly analyzed and _ construct me 
program can do, :36 have we . become yore. willing to turn a 
: gompé erzfor solving other. manegement ‘problems. 2 Bt a 
a 7. SAN example of what has been accomplished as_an ~ ane - 
ae PEF ‘gs our ability to ‘now control enrollment in: rly te 
y sé@eti@n for. which stadents are registering. .. Prior aie Sprin ‘ay 
: 7 198 le _Wiiximum class . size", listed for -a_secti erly, a 
x signified Iprevigu , a & #%. 78 
a oe exceeded. in sor 3 
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; ‘department ‘requests special consideratid@fi for a student, | Zits": 
- ' “possibfe: fo. override th@controls,via an overtally card isstea : 
ae othe Office of-Acadéemic Affairs. ; 
a , Furthernore;. itis now possible to. * sedeus via the *tefminal, oo vo Pee 
; sick coh time, the proliment if any section "OF. ‘group Of =. hin. hb xs 
s ae this.way the office can be alerted to ,situations . - ee 
it Muipe ithe ‘creation of additional sections. Using — ._ 


know whether funds are ao vettante. _to: permit’ ao ie 
J: ‘ we created a system | so “airtight” "that it. > 9°  ¢ 
provided — flexibitity whatsoever. ghus, if ax ‘department eee 


exceeded | _its_ “projected allocation _by._ even. $l. BB, not one By the wo ‘3 
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-deuavinencal’ aetae eligercae had been made based: on average ” a eo gy 
sayary rates. . «2 Xx 3. & re ROSS ec A 
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Fr : mesiet eek ieee, See _._ ae : 
ae We.: have subgequéntly madified Our control. program from a. °° = 35 


JS: @egartmental | cost seetiter focus_to:a College "bottom line". So- oe 


kong. as we do not exceed ingot and Omet prokection: wards 
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LOW . ready, to. tack more ~ cpmpti cated... problems. In thi 
honnect ion” “ we- “have eated tables oOf=pre : and corr eqili sites . tge 
1 courses’ offeréd Py: ‘the’ colleg This will’ -e ome . 
Rit ro ‘student ea in Po imesencourses and Ops tally 
) } jy we hope to apply — 
atterns to project our < 


pA eur Master ..Course 


Po cy ” 
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eS E> age 3 : 3 BF bec : , 
SWS wha —he.. ‘wants and can srayede  Conite ~ 
ytions~. he 11 ;“ what he wants. When the 


cemputet - ceive, take the ne to thoroyghly analyze and 
Tet staid thesé specifications; 3 


_ Ree ioe ni 
+ - * “chance of. ‘sucgess. . Furthermores when-bokh sides can sitgdown. 
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— rent. areas. <SJo plan for ope imal resource Ee. 
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departments. Théce was-‘no real percept fon 
\pate- needs, but instead, the University 


hich most similarly ‘Feflected a 


2 ' free ee ee ; Ks te i distorted py readily. available fginds 
PS. deve ippment. of six computer 


cot which all oWéed 
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F ‘finance, van 


4 patient care, sdacat ian 
administration. They. noted. that 


ete and. some should be enhanced, replaceds: Sor :: 
ae . pedeveloped into a new system. They. further. ndted. that 
fee the ‘next _phase- in’ the developmen, of these Anfoggation 


. pf * tdie -systems,-including establishment o, fect and 
/ hata’: intefrelationships. Fhe ifterre kations ps of 
; ication, patient care; and research. invVolvé sWSpam 
that must: be designed to meet Sverall uni gaps toy y 


1d comp lement the needs of other’ functio 


rust eliminate fractionalized data-files,,dnaceédss 
datas. and .s-inconsistent systems. Wit hour tdup Li fa Cae ‘ 
é pet ions, these systems must’ si aaa sity! : 
my jo hy _davisions which ‘gre: in aes ‘aden on shares 
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anu Sey stems.” A strategt 
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dntrol of :the Vice Prés tdent. for: * 42 an 
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See BO A Ta. re aaai t of at ential users at “Wower xectef ere “3. 

eee pice A l8o. erase abbas security of data and equ#pment, increased. 

if “prod aegis tty. of Uperatingai> start and equipment,: ~ will be, 
ei eee bie La A Me rEST of. extsting ‘software. ‘systems and 


o> SR Sk eS 
sad upon? ane takk ‘Sonce recommendations. and. with fie 
Support -of the ‘Baard "of rustees. and the central Administration 
of the institution, in July<of 1983 a Department of Information 
Resources: Management: (DERN ) was creatéd ‘and an acting director 


appointed... Since: That. Sime. there have beeh= shifts of. existing hae 


personnel, as welk as the creation of nem positions, to 


accomplish ‘the, poorer ics ton ‘recommendations discussed above. 
Our current organizaétonal' structure is as follows: 


oo = a, INFORMATION. RESGURGES _NANAGEMENT 
| fooviee, ones. =} _ , ee ag 
oy ADMINISTRATION 
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: SPEGIAL IST - and) & 
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OPERATIONAL 
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filled. More recently the office automation ef forts ha/s, 


Administrative/Financialtwo managerial applications systems. 


be necessary,§to implement this task: Force” recompendatjon. ~The. 


secretarial, “clerical, and management specialist func 
“providing the $e. Vatter i dividuals: with office. altomation 


3 » : 

a ; omnes Be 

Spectficaily; a telecommunications,. oie aah mich 
grgup now reports directly to the diregtor of DIRM. 

manager of office automation systems position was creat. 


strengthened through the establishment of a training spefialist 
position and the recruitment ®f an individual who works with 
users throughout \the institution to assist them i 
utilizing their word processing and office automat ion 7 
equipment. Efforts also. have moved fofward ta. strengthen | 3 
operations ‘in the area of data base management _ av eres 
prepare for a conttyau Lanning. 
recommended by the On Se 
systems development, new: higher-level vaanegerial positions have 
been established in the jacademic, hospital/clinical, ands 
financial administrative: af ‘eas, and individuals with: trainings 
at the master's will fi) 1 these jobs. For | 
ocd AAEM systems development. al a 


for qdemic: Affairs. and the deans of -the various cht leges. to 
payee existing systems and prioritize efforts to change. -them 
or acquire new ones,. Recruiting efforts ar® now: underway to 


ffnd comparable individua)s for ‘the Hospital /Clinical’ and -; 


development positions. . At.the present, time a high percentage h i 
of effort no our. -applicatjonhs software areas concerns a : 
maintenance. of -existing systems. A new managerial. position, to ne 


‘oversee opecational software systems . mainténance hds ;been 


created and further: restructuring of, thé ERM organization will 


-&, 


efforts of the.above-groups all: ae supported by ce fir@l ized 2. 
x By. to 0 a 


equipment as. wel] ‘easy aecesge tO. computerized information, 
relatively* few. ‘ind iv iva ls’ are abi ‘to ca -the many groups 
goted ayer” = “i ra Ne . 


ae aoe = ‘ 


More Te eatly the medical ‘inte erstgey. nas pitabl ighea an: 


Office Of netbiution’ } Planning. and- Reseanmchwhi'ch also-g' 


reports directly to the Vice - President fox Adminirst,ration, as 
does DIRM. ‘This. new ‘office is working ¢losely, wi €AEDIRM sin \ 2. 4 
planning: foc systems to. “sup fort university- -wide sea ieait and Sa oS eM 
administrative needs. Ferg : é Po re ey oe 
SeeensaCee . wr oe . . i : i : : 
CURRENT HARDWARE/SOF TWARE: IMPLEMENTATION STATUS oa z- oe > ee 
-: S _ . IT . ied we os 
_—s te “implement, the hardwareiand: sete wre recommendations of) i. ee : 
the task force, ‘SIRM is. installing a U1 Vversity= =-wide.? fibers we, . ae 2 
optic cable network into aT academ¥ Ca clinica lee d ‘s 4: 
administrativ.e -&reas. vibes: Pel Venang avaor Tan 
proposed system: i: . 
we 4g 
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sgtheé computer ehd wf the’network, the fi 
Aw “terminate with multiplexors. whigh w 


With either: the UBM 3033.-or Prime. 750 computer. As 
“ recommend@d,.DIRM will move the Prime-750 compyter from its 
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 _& _ | ‘ne ea er 
j \ pte ee, te cave a ree eee ee : gen ae -; 
‘At the user’end of the network, the fibde optit cabtes Will de 
terminated by multtplexors wHich’ wilt ‘conke@bgierect 19 iby 


coaxial or twisted-pair came to workstakions and printers. / dee 
; yeroptit cables al Sos 
11 then be connected 
ntrollers’ associated 


through a data communications’? switch. to c 


remote location in the University: to a central” Location in the: . 
for ketter’ management. ~ 
chronous workstations 


DIRM curreatly is .* 


Cae 


r’which would bas 
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‘working with staff throughout the institution to plan for : 


perform academic ‘computing on the Prime’-750 computer or off 
3 


a 2 
‘ 

1 ‘ 
v7 


automation and other business functions om the IRM 3 
computer. :At the present time Phe of fice automation groupels 


installation of IBM's PREYS system on our IBM 3033 computer. 


for office automatiom™ In anticipation of this we are 
acquiring numerous microcomputers. For example, recently our 
IRM, has 


and ‘foe Pinte associated with the ffberoptitc cable network 
will jbe linked to 3278-type terminals: (with a 


required to implement the task force recommendations, DIRM is 
installing additional memory on_the IBM 3033 and Prime 750 
computers and also is instalting IBM's VM/SP software product. 
This latter software enhancement is required as a prerequisite 


plans to obtain new commercially-packaged financial and 
pegsonne] software. The rapid pace of recent events has been 


expedited because of our revised organizational structure. 
ADDITIONAL CHANGES FOR THE NEAR FUTURE .- . . 


relationship between the office automation group andthe 
telecommuncations, copying, and microfilming group since both 


Second, ‘much change yet must take place‘in the applications 
systems development area, in terms of personnel, reporting 


expertise and authority to, assume a.wider range of 
responsibilities. : : a 


r 


gi 


a : ” 
, 


in the systems area many things still remain to be dome. 
- First, in the area of telecommunications much*work remains to - 
. assure that individuals who wish to interface their equipment 
to the network can do so in the most efficient and cost 


_ a 


effective manner. Second, the. actual installation of the PROFS 


provided... Furthermore. to better Support the- new financial and - 
personnel packages, the technical support group’of DIRM wil 


‘implement the MVS operating system, which ts: important to us 
. not only to support these ‘packages but also-to allow us to 
prepare for a fourth-generatioh language for easier query 
, capability and software deyelopment (Martin, 1982). Other 


major areas which will-reqdire extensive involvement of DIRM 


personnel in close support of: ‘users include-the _implementation 
of a computerized library system (Goldstein, 1983; Matheson and 
Cooper, 1982), the full implementation of the’ Patient Care 


System (Mishelevich-and Van Slyke, 1980),. and the replacement. 
OF our sShared #ospital Accounting System. We feel’ that each of 


ar > new. organizational structure. 


while the, er rares recommended by the task force are being 


\: augment those per Omme nat |ous as we move forward into: 1984 and: 


: the years beyond. particular, detailed planning for 
integrated data bases wil require much - time and effort. Other 


with users. |: oe 


SUMMARY AND CONCLUS 10NS og. = , 


AS the Medical Waivers ty looks back. over. the last. decade; 
. there is little doubt that the progress which is now being made 


in the Information Ressurce Management area would not have been 


possible without the organizational restructuring discussed 
-abovye.. As noted by ‘Synnott and Gruber (1981), _ the structure of 


structure of the institution. Now that this has “occurred at 
the Medical University we are able to vigorously move forward 
toward the integration of our information resources fo : 


‘benefit of all_users. Asa result of this restructuring, , 


feel We wicll be able to operate in a more PrOdGCEtve and co t. 


effegtive manner. .-: 
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‘Application Developmént Without Progratime 
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the Academic Health Sciences Center; Role for the Library 


Information Management, J. Med. Education, 57(10), -1982. 
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Most academic institutior 
_to information services planning. It. is critical to do 30 now; both 
: -for financial advantages and long-term commitments needed to implement _— * 
networks of distributed processing components; Some of the main motiyating : 
factors for distributed systems will first be discussed: Then methodologies, < 

- and approaches from industry and academe will be contrasted to show how _ 
the processes of distributed systems planning and design canbe effectively 


Bee ae ee ee se +. ee ere ae 
is have not_devoted sufficient time and nesources. 


. Managed to meet a variety of institutional needs. Finally, ‘issues and_ 
. implications for the planning and design of distributed systems will be: 
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PLANNING FOR DISTRIBUTED SYSTEMS = 
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‘A variety of ‘complex distributed information systems are now operational | 


in-many industries and financial organizations. These systems are con. 
prised of muitiple-vendor hardware and software components, private and . 
public national ‘networks, and local- area networks supporting transaction - 


processing and office. automation activities using many data base, hanage- 


ment techniques. Some of these models have been well-planned ap “designed; 
most; have been experiments or have just evolved as needs arose.  . -™- 


ae. 2 sm, ee co SLU oe eee = a ee ee ee nee 
This industrial experience in plamming and developing distributed ‘systems 
can be adapted to the college, and university environment. Whereas national 


¥ 


2 


4 


or regional networks have been’,the basis for industrial diStributed\systems, ° 


ny 


the academic environment requires .a -local area network with interfaces to’, 


regional and rational data resources.., : _— 4 


‘Academic and admipistrative requirements’for information systems suggest 
increasingly. integrated technological solutions to: access a variety of 


~~ 


computer-based resources, perform word processing, link thousands of student 


personal computers, transmit A/V .to classrooms, and perform energy’ control 
te '; On ae : 


and security monitbring of facilities. 


“* 
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B. Motivations for Distributed Systéms 
het us-first define what we mean by distributed systems: More than just 


an application utilizing multiple processors, the term “distributed. systems’ 


centralized and decentralized: equipment and 


' 


represents a natural betvedy of the historic development of data process-. . 


‘tenance, distributed operations, and di bute 
resources. Corporations have, to a great extent, beén forted to 
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few yeats, distributed systems or "distributed 
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implement aaeaned concepts and eecunsicgy involving .computers and com- 


munications due primarily to business competition, They have been able 


to achieve some téal.measures of success ‘in distributed /processing be-_ 7 


wi 


o.. 
ERIC 


cause of centralized-planning, tight controls, anda more focused mission 
Even. though some excellent work in:distrib- 


than. those of. universities: 


- uted systems has resulted from university theoretical and experimental _ 
. Studies, academic environments have. lagged well behind the businéss world 


in large scale implementation on which day-to-day operations depend. . 

The corporations, have developed distributed systems for reasons of lower 

overall costs to\provide flexible information ‘Services that can be’ : 
ed tc : Spreading the 

processing ,out among the. users, taking advantage of inexpensive mini-. ‘ 

and _micro-computers, saving costs by reducing on-line telecommuni- 

cations between terminals .and central computers are attractive to 

profit-oriented firms. - _ . ‘ i 


« 


in contrast to these < aeiate motives ,_ what are ne primary factors push- : 
ing academic institutions to use istributed systems? Many of the same . 
factors in the corporate business world (other than the profit fotive) © 
may apply to administrative functions in the college or university, 
although there is not normally as wide a geographical dispersion of. 
college administrative computing users. However, potential jneefuctionsl 
and research users of academic distributed systems are very « erent 
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and ee ‘many cualiclere ee and putea as 


1990 Campus network as ae 
sf conformation to a world standard for. transmission 


tte 
e nformation 1 ld sta 
protocol, both electronic pnd syntatic; 
@ transmission of information entirely in digital con 
at rates welt above 10 million bits peg second; 
e transmission of voice, video, and ‘gata’ simul taneously ° 


‘and suppor t work stations using any combination of them; 


<interconnection to more global ne tworks (e. g-5 to 
EDUNET, etc. ); ms ; 


redefinition of work _place- by proyiding access from an _ 
employee's home, a student's work place or residence; etc. 


Such a network will: permit vast changes in, the way people interact with 
computers and the applications they implement: ‘The ability to transmit 
darge volumes of information (e:g:, a whole book) in seconds will elminiate 
Giany past barriers to. full information systems . utilization." 


And McCredie? gets to the heart of the academic motivation foy distributed 
systems: 
7 "Creation; aneiase: retrieval, processing, ‘use, and 
dissemination of, information are at the core of 
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_ academic effort: For this commumity, the convergeyce 
of computing and commumication represents perhaps the 


‘most: profound technical devélopment Since the invention 


of movable type and the modern printing press. Because $F : 
‘ information processing is so central to academics, = 


systems that amplify }ymian ‘cognitive capabilities will 
have tremendous: consequences, some of which are already 
visible in a few organizations." a 
beset ett, cies Caner ee, Mane - - 4 we) pe eee eel ates i ae eel Coe bole 
Given the motivation and profound impact of distributed systeths on organ~_ 
izations, how.shall we plan for them? . Three of the alternative approaches 
* AaLe. g Z 


i. Network: -In this approach, the organization attempts 


- requiring. enhancements are subjected to some kinds of |__| 
technological, managerial, and feasibility tests to deter- es 
mine if they: are good candidates to operate within a dis- 


This approach is viewed 
rrom the top-down, Wi 
organization are used as‘ the basis for a supportive inform- 


ation services and distributed systems plan. Normally | - 
-_ better suited to the business corporation, this approach 
is increasingly: being adopted by “academic institutions. | 


C. An Industrial’ Distributed: Pianning Methodology 


. 


technical journals, and case studies describing distributed systems plan- 


network and applications planning. The reader Should then examine the 


/ 


1na 


ie top-down, where) the mission and objectives of the. : 


\ I 


rus 


where distributed systems are recognized for their potential in providing 


‘greater amounts of local computing power, cost savings, and expanding 
the flexibility of user-oriented information systems.- For the purpose 


of presentation, this methodology uses Yourdon/style data flow diagrams + 
to show the processes, inputs and outputs under study (see Figure 1). - 
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environments where DS goa 


’ Information systems in a manner that maximizés service to the 


The five main modulés are described below: 


u 1 


g advantage of DS technology” -. 
and operations. . : 7 =f 
ortunities. Identify stash 
environ , S and objectives can.be_ achieved. 
Identifies specific. needs for planning and. control in DS_ 


Detérmine DS Problems/Opt 


development and‘operation. Correlates ‘areas to manage" - 


_ which are. significant to specific data/user environments; 


defined in terms of how users interact with data. Examples’. 
may be: gael ll ey a oe 
‘ a. Integrated data base used by many user organizations, . , 
b. Independent data used by a focused user, * 3 ‘ 
c. Independent user using a shared data base. a 
Based upon I$ technology and DS management teclitiques identify , } 


system eleménts unique to DS and compare these’ to practices 


within the. current system organization; this process 


‘ identifies specific "areas to manage". These inctude hard- 


ware, system software, and. netwoyk resources; in addition 
to application selection, development and maintenance. _ 
Managerial direction will then result in the definition of. 
policies, procedures, and decisions which address- DS tech- 
nology and its management. ; oo ; ; 
? ‘ @ 3 5 
Apply DS Concepts and Technotogy. <Anatyze'business systems _ 
planning documents to determine specific business apptications 


DS development based upon cost/ 


1}_DS Development Process. Develop and implement distributea 4° 


. benefit analysis; resources, ,and priority: : _ aed 


user “community by way of ‘well organized and controlIéd system. 


development process. 
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D.° Academic Distributed Systems Planning = 


More formal approaches-to planning are being eanployed to help provide: the 


egies. These possible strategies are then subjected to various feasibility: 


tests, a strategy is selected, which is followed by shorter range tactical 
planning for realization of budget, resource, and schedul ing implications: 


s 


Fan different areas of ‘computing. . ae 
Kaufman? of Stanford describes the compiex planning of ‘information techno}ogy 
He "Iso notes that there is much in the academic tradition that is antag-__ 
onistic to formal planning: - The best results: come about. through enterprise *_ 
and cooperation rather than central edicts. But-a framework is needed, rather 
than a néat, comprehensive planning process. "One of the most useful images 

a ae 28 — 
. yon - — 


“8 . , ; 7 e vf 


Prod 
co 


F 
738 


tuo 


My own institution, Bentley College, is now involved in distributed systems ° 
planing. ‘Bentley is an independent, non-sectarian institution. of 5500 - 
; full-time-cquivalent undergraduate and graduate students, whose’ institutional 

mission isto produce the liberally- educated business professional, Long. __ 
known. for itS-strengths inthe field of accountancy, Bentley has_ now assembied | 
probably the largest business computer information systems faculty (25 full- ' 
time und 25 part-time) in the country. : , 


#| 


_As a.smaller, less diverse institution than, those mentioned above, Bentley 
ig perhaps better able .to plan for information services in a top-down, 
mister approach. Last ypar_the President!9 established an Information 


. al 


Services Steering/Planning Committee for these. purposes: 
"1, Direct and oversee, the development of an information 
% services long-range plan. - 
Serve as poticy advisor.to the President.” ~ 
: 3. Report periodically findings and recommendations concerning 
i ; “‘institutional: information services, to the Computer Advisory . 
Committee: fof the Trustees)‘and the’€ouncil for Institutional 
: Planning. 7 : e * 
r 4. Review plans and budgets of the Computer Center and the 
‘Academic and Administrative. Users Groups annually and to 
review the performance of theses bodies semiannualty ." 


needs “campus-wide, as well as security, energy, library,,.and any other- 


@xternal information sources and destinations (i.¢., regional and national 
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‘Thiis Bentley is 
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. ih: Bact t Se ee . 
examining these questions: . 


.. sx 


‘ = Seer ieee ee oe a mus SS ee Ls 
; £. Where are we3as an institution, in'terms of the College's 


ae \ - mission, environment and current operations; ‘with relation 
r 2 to and emphasis on information services? yp 
, . ‘ et : wes deel wadbig lene SO Gua Let 2 _* B® _ ek - 
2. Where do we want to go, in terms of mission, objectives and ue 
goals,;.and assumptions and risks? r” 3 ag 
ms . fey 


2 5 -3, How do we get therein terms of strategies, policics, _ 
; programs ari projects, and management controls? : 
done and y whom, in terms of priorities 


4 and schedules, and organifetion and delegation? K- 
5, How much will it cost, in tenms-of. resource projections — : 
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: Wo signifSwant recent events ak Bentioy as a result of this master planning 
are (1) the upgrading of the position of Computer Center Director to that - 


. responsibilities; ‘and (2) the installation of a pilot local area’network as :| 


at 
| 
| 
| 


a oe ee 4 - - gi ; 
(+. <E. “Issues and Summary = + _ eo ri 
oo F tee at oN eee ee a 
|. AS with any new technology, Acnumber- of technical Gnd management issues‘are 
> raised requiring problem resolution. Key technica} issues include: data . 
security, synchronization of data base updates, complexity of hardware and... ~ 


_ section C: is being considered py the ie as use at Bentley. 


software systems, standardization of system architecture, and complexity of 
conmutications topology; - |. ; - 3 
. : > : ee : te - = 
. Management: issues include: | ee ion.versuS decentralization of system 
design, implementation, management, and procurement. of components in .the 
‘ distributed network, in addition to thé need gt local autonomy. 
‘Finally, Clark! and Svobodova suggest that © bX cniieneai issue is that . 
computer systems’ should reflect the structure and needs of the-problem to: , 
which they. are being applied. le. justification ‘fo distributed systems is. 
that many applications. are fatygally distributed; it} is the centralized ; 
“of economic forces." , 


computer facility that is often only the artifact ‘o 
: Sy ee cans  _ Zy 


in summary, we have identified some of the maip‘; rating factors for the 
movefient-to distributed systems, described -glgnning approaches in. industrial. 
and in academic institutions, and finally raised some issues ‘and implications 
of distributed systems that information services planners should consider... 
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Managing the information systems function has always been, as 


dynamic, .demanding chalienge even in ‘she tightly controlled, 

batch processing environment. Today with the advent of data Bace 
management systems, high: level languages and most importantly, a 
rapidly growing population of knowledgeable users, the, challenge 


.1S even greater. Integration demands an open, pragressive 


approach to data center management that maintains the fine balance 
between being driven and driving. This paper is a.discussion of 


data center tasking and presents a few ideas about organizing to 
accomplish those tasks. 
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{. INTRODUCTION’ 
In the past, managing a _ data center involved providing processing 


ystems were invariably batch oriented and, although the -processing steps 


ip ieee for’ systems developed by an in-house applications programming group. 


required to execute an individual system might have been many and complex; the 


number of actions making demands on the computer system was usually jimited to a 


few at any given time. Since all development was accomplished under the 


direction of the data center airector, delimiters could and were placed on the 


demands to be ‘made by an application system up on hardware resources. Further, 


Since application systems development occurred on site, new system performance 


. characteristics were. usually deteriiinable prior to actual system implémentation. 


Finally, with on site development, : programmer expertise was readily available 


when problems occurred: In fact, the data’ center operations staff derived its 


workload from in-house and, as such, was almost totally dependent on that source 


for guidance/support. > Such is no longer the case: 


* 


With ‘tthe advent of concepts such as packaged ae eee systems, 


networking, end user computing and high level languages, the dettands placéd upon 
the data center by extemal entities have increased such that their impact will 


soon, if they have not already done ‘80, greatly exceed the capabilities of the__ 


internal applications programming group. In addition, this impact can_no lon 


be controtied as it was in the past, nor is it possible to get the “feel of a 


system" prior to implementation: This is especially true for servicing end: us@ér 


computing where workload requirements: can be generated on an ad hoc basis. In 


this environment, the internal applications programming group has become but one 
of many users serviced by the data center operations group. ‘Because of this, 


the data center is taking on characteristics of other than a commercial 


automated data processing services Center. : . 


_ While operations represents the prime area affected by the changing 
environment, it is but ome aspect of the information systems organization (Data 


Center). Its inter-and intra-relationships cannot be intelligently discussed 


without directing attention. ae organizational strategy. Thus, before 


specifically discussing operations' tasking an -understanding Of data center 


organizational BEretedy is necessary. 


IL;—_ORGANI ZATIONAL STRATEGY 


¥ 


The overall objective of an organizational strategy is to anticipate . 


changes required within the data center organization in order to provide for €he 


‘i the functions which shoulda be performed by the data center, anticipates the 


specialized skills required, and addresses skills devetopment, personnel 


retention factors and career pathing. 


A. TARGET ORGANIZATION STRUCTURE 


a: original Organization 
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vd 


. . is Se _ ee a : 113 
- ORIGINAL ORGANIZATIONAL CHART 


O- 
ERIC 


o_ 
ERIC 


114 
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: oe es Le : 
the Administrative syatems. unit. The departments which constituted Adminis- . 


trative Systems were as *follow3: ; ; : sa 


: : a rer ee ee 
- Comipitter Operations ; ad Systems & Programming 


- tdchnical Services - Business office 
~- Data Base ‘Services aad 


. : . ‘ BES oS. g 


U 7 
- ‘< 


While, the: Systems a Programming and Data Base Departiients were oriented 


towards the administrative usS@r group, the other groups served concurrently, 


both the ‘academic. and administrative communities: This created the appearance” 


st naar 
of a conflict of interest “with respect to resource allocation.. > 


2 . \e 


erat the ‘Systens and Programming department, the profe$sional s staff was 


divided between new system development projects and ongoing application system 


maintenance ‘support. These dissimilar functions octasionally created compe- 


tition for programming resSurces\ that sometimes: taused serious delays in new p 


project implementation. iN + 
organization iffidequately addressed_ the 


Aa tionatty; the orittinal 
following functions: ‘ : 


ry 


Security Adinistration on 


Planning and ‘Capacity Mont eonats a * 


. : 7 j 


Quality _ Assurance ; a : os j 
= Unitywide’ Change Control & problem tanagement be Med 
- Professional Development | (training, © career planning) : ra 
- Resource Management 

Office Automation Supp , : ty 4 


Adwinistrative End-user + eoubueeng ie 


2; Revised Organization Strictbire 


The revised organizat ion is*depicted in piers: 2. This structure. attempts 


to rectify the problems outlined above -by . specifically providing for the. - 


functions _ inadequate ly_ addressed, and _by _recognizing that; - mela sae data 


Weesiees Oriented (long duration) ; “ ; 
Critical on a daily basis (including emergencies) 


=. * Critical biit not ona daily basis (including plaiininy) 
rs Fi 3 


daily ge The classical data center funotions, such as eserae ions and 


technical | support, are combined and managed by a director; the Academic and 


Research group retiains unchanged and those functions which are critical but not 


on’ a daily basis are managed. by. another director. Additionally, the high 


investment and exposure of_ the implementation of new administrattive application 
Soyer eens calls for the ‘full-time attention of a director. 


The University of Miami is committed to ‘the concurrent management of six 


new ga eae ae development | projects, ah ambitious _ undertaking. _Naturally, 
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poorly docutiented, incorporate few automated controls’, and utilize various 


inconsistent . standards and " conventions. Consequently, the. operation and 


Maintenance of these systems is very labor intensive. Batch’ technology requires 


scheduling, set-up, and verification of successful completion. Because ‘data are 


passed from one application to another, additional batch interface jobs mist be 
managed and manually controlled. ’ : 


a 


With the advent of gn-line and data base technologies as well as an 


integrated approach, new application systems may now be designed and developed 


So as to minimize opération and maintenance costs. However; until the bulk of 


applications © are implemented under this more cost-effective technology, the 


operation and maintenance of existing systems will remain labor intensive. The 


University has two incompatible main frames and temporary interfaces must be 


implemented to handle data passed between new applications on the IBM mainframe 


vand: old applications of _the UNIVAC mainframe. This will place an: even heavier - 


-_An increase in the nuitber of canes necessary to support the new 


development _gffort as well ‘as- Operate) _ and, _ maintenance | of existing 


After this period, personnel may be reassigned, to perform functions resulting in 


- increased levels of service, ‘ Thus,° data centegmit asking has changed especially 


_ for the operations unit: A more detailed discussion of this change follows: 
tote, 
B. DATA CENTER-OPERATIONS 


Data center operations must Bs : Gieahiead and managed as an autonomous unit 


swithin the information systems Structure. _ It must be capabte of accomplishing 


‘all the tasks necessary to provide processing services regardless of tthe. source. 


Specifically data center operations must provide an énvironment composed of four 


ma jor subareas out lined in Figure (3). 


|. _TaskERution 


, 


“operation and genexally © consists of ape equipment operators, Managing the 


, tape “library, communications network monitoring and contacting © vendor 


" representatives in the (case of equipment malfunction. 7 The | staff that - 


accomplishes these tasks are usually, shift workers and’ are “event driven. "As 
such, assigning projects beyond that which can be accomplished in a single shift 


should be avoided. This is not to say that their input into stich projects 
should not be solicitec and valued. Further, becatise the nature — work 


requires. immediate response .to “system messages, actions _ that’ ivert the 
operator's attention for other than a very brief period of time should, by 
‘Matter — of policy, - “be referred - ‘to another group. This function is aimost 


_ and coniminication with external units should be 
4 


1% : : ‘ ‘ . 


severely limited. 


ee . : 
In ‘pri f; the atéa of tas; exéciition provides those. _ Capabilities associated 


‘whth the ‘op eration. ofs hardware in the: Support of executing systems. It is not:a 


~~. 
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. > - . ‘ 
: DATA CENTER TASKING e, « , - 
2 : : . ‘ 
f pee. . Operations. Unit | _* 
‘ ‘ : 7 i 
; ‘ an aes ; | ; 
_ & wo _ /, # 
Tisres wert; ie aia, : a - \ Cf t 
Task Execution Production a 
e * e : * 
~ Primary Console ‘Staffing - Service Level Agreements 
- Communications Network Monitoring: - Workload Definition . ; ‘ 
. = Tape Manage ,- Scheduling 
- Peripheral Abport Operations - Daily Capacity Spbimization 
: - J = Input/Output |Control  y ~ : 
= - * ao -Production Library Maintenance 
a - ‘Job Execution 
. = Production Problem Deter- 
mination and|Restart ™ 
“ (Providing the Operating Environment). ’ | ibroviding the Run Execution Environ- 
ment) 4 
= Equipment Selection ° - Maintenance Programming for 
- Contract Administration current applications 
- Operator Training - Operating System - Database - 
. - Communication Network Management Data Communication Support “oy 
= Rectittics Security x - General Package Support 
‘ - ‘Software Security 
= Secondary Storage Management 
; ‘= Internal Standards Coordination 
4 - System Monitoring and Tuning 
- Internal Management | Systems 
‘= Consulting with users 
' - Office Automation “Facilitating, 
Coordinating and Advising 
: . (Providing the hardware environment) Wroviding the software ana 
: consultation environment) 
Figure 3 
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the primary point of. contact for matters dealing with processing systems and is 


exectition. Unlike task execution, production goes .beyond merely executing 
. systems. Rather, tasking here is on two levels - providing for runs/systems in. 


the aggregate, and providing for individual mn: execution. This area is 
‘ responsihle for prodtiction systems from implementation through cancellation. ‘ 

a eas 7 ‘ ie \ : 7 
ah ees | fees ee ee ee Cee ee: . Bee Ste, pee nase 
|. In summary, this area is the key to ensuring a successful production 


« effort. The greater their success in exécuting endeavors,. the. fewer are the 


requirements for, restart/recovery ahd massive. periodic validation ‘of 
docuiientatiqn, programs, schedules, etc.. If well ofganizea ana controlled, the 


production environments cah be an extremely stable, predictable environment of. 

known dimensions. 
3; Hardware Management 7 g 

Bak os ese ae es ee ete, ee oe : i ee eee ee Ser Sechetpeerere Sa avas tack Gees aces 

_ Hardware management involves those tasks normally assocjated with providing 


unlike the production 
rocessing ‘environment, 


planning capability as well as task execution. Howeve 
area, this Brea is ‘not. primarily concerned with the 


+ rather its interest spans all activities associated with data center operations. 


ett 


‘tasks by providing the hardware and a suitable environment ‘for its operation. 


It tg the manager of the information system's physical environment. 


| @atabase-dat acommunicati ms; security, technical documentation and standards and 
user services. It als@ 


7 ‘ . de. . ‘ 

_, THe ‘organizational structure has provid separately, outside of these 
areas, the nucleus of the data center plannina\ sro%P. jhere réside the data 
center change agents and there, also, reside the future character of the data 
center: | However; had that not been done, these functions would occur here. 
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_ . Softwae management must be future Oriented, and if it becomes bogged down 
with reacting to’ daily problems, the center will lose its forward momentun: 
Thus, organizationally _we have segmented “out all’ non-emergency and daily 


critical functions such as planning, quality assurance, professional development 
and new application programing. ; 4 


cal . 


systems software should be tanaged along ‘Ge same lines as hardware. One 


does not even consider building his own’ hardware, and when procuring it, one 


ensures that specifications and a maintenance contract are available. In the 
same light, one should not procure a systems software Package with the intent to 


modify it and provide maintenance internally. Operating systems, database- 


datacompunications systems, end user support packages; are just too numerous , 


too large and too camplex.for Such a mode of operation. ‘This also applies to 
purchased applications software packages, maintenance should be provided bx the 


vendor, for as extemal requirements change (IRS, state regulations). So fitist the 
Peeks a : Sob 


ry 


‘III; SUMMARY : 


In summary, Operations: esas should be as outlined in Figure (3); ;This 


tasking will provide data center operations management with-a quanitifed 
understanding of system capacity as well as the present and future workloads. 


This will, in turn, permit the development of plans and schedules to meet 


current.: a‘nd _ emerging requirements.. Further, it will permit the monitoring of 
system and user performance to ensure correctness of execution and adequacy of 
planning: Thus, the variance between that which was planned and actual 


occurrence can be cloSely monitored permitting early detect toys of adverae, trends 
and timely development of baal tis countermeasures. 


> 
s o 


The knee jerking spasms that inevitable occur wires the" ‘resutionary tigite of 


‘management exists can be avoided by following the. organization strategy 
delineated above. Data center management may then be proactive and take on the . 
characteristics of a dynamic, aggressive, future Oriented organization capable'’ 


of addressing wide ranging. requirements. This is mandatory if ‘information 


systems is to cian Saal the challenges of today and tomorrow. 
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a ‘Meeting | a Growing ‘demand for administrative decision: suppért, 
information - center training and ‘consulting services with a Limited staff 


and budget presents, a 
_ Computing. services. 


‘function matures. _ 


. ‘AS a part of an adniniistrative. planning effort. 
i University conceived of a center in 


Satisfy the’ user denen 


ique problem for ‘the manager of administrative 2 
1 organizational. Structure ais required which can; 


exper iance of 
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Michigan University 


i 


Western Michigan 
Center «and 


in the. ‘design’ and 
implementation Of a combined Information ‘y tlecision Support Senter : . 


Mich both Information 


and provide for necessary . growth | as 


the.” 


Decision Support activities corid be provided. This paper descr ibes the - 
_ Western 
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.This paper ‘is 4 description of a combined ™ information and decision: 


support’ act ivity- presently “in operation at Western Michigan Gniversity. 


The paper begrns-with a prief review of. ;the results of a Laniversity-wide 


planning effort . for. adminisgratiye comput ing services... A number of the 


Outcomes, of the ‘planning activity) suggested the: need ‘£or “information 
center. and decision Support ‘type services. ; ; a ee 


rot Bee tte — 2f 


The design ot “the genter,° a ‘dade iption. ‘of the services presently 


available, and ‘‘a':discussion of Implementation techniques are the main 


components of’ the paper. i The paper canclutes with an evaluation. of the 


current: states of he center and several. CoMmenes about, Its future. 


peckaromd ee oe. ee - . See Us : 


cHigan university isa gtate-supported’. -institution serving - 


approxfmately_ 18, ,000 ° fuiri- and part-time students. ‘The university 


-gGraduate and undergraduate degree prograns in the ; jtiberal -arts 


pre-pi fessional qisciplines: Es _s. “ 


‘ 


Academhg and ‘administrative comput ing are’. provided “through separate 


centers ‘seporting to: sefarate vice presidents. The administrative 
Comput 1Ng- center ‘nquses an: eight _megabyte IBM 4341s group It. 


Approximately 100 devices are networked through. 4 3704/3272/3274 


architecture. , During the next. eighteen montns an on-line student 


Information system ‘will be installed. Significant upgrades to ‘the 
network, the operating system, and most hardware capacities are _ planned. 
Dur ing.’ the past twelve months the university _entered Into a jong term 


computer resources management contract with Systems and eee 


- Technology en (SCT); 


=e z _ +. a 
Computer’ Services Plan sea. OS X 
ee 


As Eiveqyear master oan for ‘administrative comput ing has been’ prepared... 


The planming effort involved. interviews: with some 135 administrétors 


‘representing each of the then 62 administrative units of the university. 


- gthe plan was: ‘présented using a _"needs/resources" concept: : the 


ro 


o_ 
ERIC 


waiversity , needs applications systems and services; resources Required 


tO prepare and maintain these systems and services are management: 


staffing, a physical facility, comput ing hardware, and co 
operating systems. 


the plan's outcomes were divided into. three major outcomes: 
ne p : : 


fo) Management Pian ra 


F; © Operating Support Plan ~ > $ : 


° APPLTeatrons Development Plan 


? a 


‘and.- |[sciences, business,  SBUTAC ion; = the health. - fields, ana . 


€ 
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Each of the above “sub plans" contains background data, current 


Situational data, a needs analysis and a set of recammendations. A 
cambination of needs Erom @ach Of the threé argas provided the impetus 


for a structure which would provide both information center and decision 
Support services. 


th is eds ‘ a 


The needs which are briefly described in this section are a result of 
trends which exist in both. User communities and in the computing 


industry. Users are becoming more literate in computing and are also 


becoming more involved in computing activities; the industry Is 


producing _ more powerful general _purpose mer Omecrere -and more: 


At Western Michigan University, these trends have manifested themselves 


in predictable ways. In the user community there is an increasing 
dependency on microcamput ing and a growing need. to have a 


micro/mainframe link. Users are involved in the use of batch. report 
writers and desire a similar tool for real time access to university 
data bases. In the data center there is a need for py ductivity tools, 


a better way to Support ad hoc reporting requirements, 


structure for providing user. education and consulting| on both existing 
and future data center products. 
i. 


Finally there is the need to respond toa growing Applicat iors backlog: 


- A>, multiple year profile of manpower needs versus available manpower 


resources will, in almost every case, clearly demonstrate a need which 
is significantly greater than the available resources. This is also the 
casé at Western Michigan University . | The Solutions to the dilemms are 


to. either: ignore the situation or help the university find _alternative 


processing, an evolution. that would have been called distributed data 
processing in the past. The problem is that Supporting this evolution 


requires unique skills which are typicatly not available In the user 
Comment ey and frequently not available in data centers. » ; 


Why an Information/Decision Support Canter?. 


The decision to create the center as a solution to the issues described 


above was not an obvious one- It was the result of evaluating ,several 


alternative _ solutions and finding each of them tacking in same 


Simply adding Rags eional programming staf£ to help reduce the backlogs 


‘could have helped. but for two reasons: (1) there was no additional 


funding Available * to hire “additional personnel and (2) the needs for 


4 
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user erating and Aiseaeiece Support were equally as strong as the 


need for traditional systems: developmen SUppOort. | Clearly, a. response 


was needed | which’ would, _Sarienow actress ail of these. needs in a 
canpre ehensive ae : 
3 


# 
‘ . 


ie 


coisiderakiod was, ‘given: toa _pian whi é@h woutd more closely invoive the - 


users in the development | ana proc ssing of their. Own ,requests. "by 


teaching hem the: use of. a report-writing language... “While. the essence 
Of .this -solution: was attractive and was directed at a Significant 


problem 4rea Vestiges OF past experiences » in; this | area suggested | 


In. .a.. previous drought — ‘of | programming service. several 


, caution. : 
aggressive: ‘users -had begun programming ‘tnéir.” own applications: They 


soon moved ‘peyorid producing reports and’, ‘were - creating intricate 


information, ‘systems which yy were fragile, “ongecumented / and impossible to 


maintain: | _Some effort O BEou see: a; pees iaee control and — Supervision 


” It was felt that echt inding With’ cre nee “system, - or providiagi a 


minimal effort response aque to‘ lack‘ of ‘resour would jeapordize ita 
a 3 po : 


processing's s- credibility, and: damage cyrrent * and . future development: 
plans. It* was also! bv 100s - that ‘whi le some ciemands. .for. application: 


Systems could be delayed, the. OSer; needs in the area’ Sf ad noc reporting 
and miEero = tpHE ing aaa would have to be addr essed, immediately. : 


5 The — ‘concept ° = coorditidted effort which would’ assist users to. become 


ws more _self-gut icient, and * which’ would) provide additional Support: to | 


several areas not addressed by- the traditional applications deve lopment ' 


“process  seémed to’ incorporate the _apod { points of ail the aiternatives. 


This effort would be designed to maximize the effect on - ‘the users “needs > 


ana to. minim) ze. tne IMoAact on the data processing ‘staff. User 
edt cation, consulting, hi crocémput ing assistance, and Support: for ad hoc 
eporting and query would be the areas. of “focus. 


The Design of the Center ‘ 2 “* HS - “< 


, oy ; yee . 
: 5 . ‘ 


The ultimate design of the center was in direct respgnsé to the outcomes 


of: the tong- range ‘planning process. When the list of Unmet User needs 


. Was compiled a group BF requests stood out a5 not requiring traditional, 


application - development support. When this. list. of requests ‘was 
_¢ evaluated three | major: ‘categories of SUPPOFt _ emerged and became the 
erat elements of the Center ’ S Mission. Below are out lined those 


exper ience wieh applications: ’ a ee a 
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Decision SEE, : 
v 


a 9° To erevias users “with the tools * to; caccess ; and explore 
: their data in their own way.. _; : 7 


+ 
ars - 


© To provide efficient response to ad hoc’ User. - requests 
for reports and information.. 


Go ee 


“ Microcanput ing Support 


Re oki : 7 © To assist users in defining the’ applicability of a : _ 
Ue 8 ‘microcomputer in their environment. | ' \ 
i > se ° To support osers wishing to establish. micro~to-main frame 
‘ Communications - ; 
Planning for. the Canter 2 - F 


- t 


secause—the sa pilot project. _it's resources are intentionally 
limited to the support Of it's immediate first year goals. Future 


‘budget and . resource allocations will ali Opon the success of the - 
pilot. project. ‘ 7 


Thres full-time state are Assigned to the Center: They were chosen _ 


— ; 2 The manager: has significant microcomputer, user training and cee 
; S analysis experience as well as 4 knowledge of the local report writer 
' software. The two information specialists have individual strengths. 


One has considerable experience with systems analysis and user training 
7 and the other has operations experience and expert knowledge of the 


report weiter software. One of the implied project goals is to . cross-. mo 


. train all of the Center staff to a level of COMPETENCE in’each of ‘the “at 
other staff member " s Screens ie. : ie 


= ' Hardware support for the Center initially consisted of existing 


: ; _ terminals for each of the SEScr- Three microcamputers were subsequent ly 
’ added. 


Mainframe software which is. | directly related to the Decision Support 


activities of the Center are EASYTRIEVE, DOCUMENT COMPOSITION | FACILITY, 
SAS, and MANTIS. Microcomputer software consists Of WORDSTAR, MULTIPLAN, 


GBASE II, and conmunications. software: Additional software in the form 


of videotape and diskette-based training courses are available as self- 
instructional aids. \ : ea AS 


NY 


oS Physical space for the center currently consists of ‘statt ‘offices: for 


individual instruction and consulting,. a video roan for viewing tapés 


and a conference room for group sessions. The entire data processing -: 
center is scheduled for remodeling work in the ‘near — future. Int _the 


library, and local conference facilities. 
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Familiarity with system security and privacy of information policies is 


essential for all of the Center staff. As more users are given access 


- to the computing system to produce their own reports and querys it is 

the Center's: responsibility to ensure that the proper authorizations Pa 
a 4 have been secured by the users. Also, with the increasing frequency of 
. ' microcomputer users wanting to transfer files between their machine and 


the host, the Center personnel must promote policy and educate users tO) )- 
ensure data integrity in all production’ systems. _ Sy 

Justification for the resources allocated to the Center will ae . 
evaluated over this pilot period based on the Center's ability to/ > : 


in non-traditional areas, reductions ~ 


© To reduce the backlog of user report-writer requests by = +. 


encouraging, training, and Supporting users ‘to be more a 
self-sufficient in this area- ae 

© To educate users in the use of appropriate software tools 
to augment their decision-making activities. ae 


©. To provide a comprehensive resource for microcomput ing 
Support. ~ ar 2M - 


o 


Impienenting the Canter wt 


& 


a 


The literature available #hich discusses implemen enting this type of 
facility offered sane sage a¥ivice - GO SLOWLY.” In order to maximize the 
probability of: success the initial service offerings were limited to 


those skills that the staff/had already mastered. User areas where the - 
were 


r 


Center could have.the most impact in the shortest amount of, time 
targeted... — ee a ite 7 
bis While the Center and it's activities are openly discussed; it is not 
being actively*pramoted to the user community. The experiences so far 

; = W dob a workload that. 


barely allows time for planning and evaluation. _ 
‘Below is a brief. list of the major accomplishments-to-date: 
' Education and Consulting . 

_.@ A Series of seminars are being offered throughout ‘the year. .. aa 
They cover data processing services, “EASYTRIEVE, and. gales Ae aA 
managing DP.in the user area. “i _ | 7 


(Poss. +S Conguleing and referral cammunications are being 


id ‘tha 


restructured. _ : ee 7 ; : 

@A Video library has been established for educational Se 
“materials: : feb a8 ei, gl 

© User profiles are being developed to aid in information a 


_. and news distribution. 


=) 


ne 


; Decision Support 


o Several Users have been given on=line report wr iter 


capability ona trial basis: This was previously all 


batch. 7 
y ; o The MANTIS productivity aid has been used to. generate 
cIcs data entry, browse, -and query applications for 


\ ° systems which needed to be developed quickly. 


© A specialized download capability was developed for a 
microcomputer application in the accounting department. 


. 
+ 


Microcumputer Support 7 ey 


° Staff members are all learning to use the microcomputers: 


so that _they_ can provide user demonstrations. 


to purchase a microcomputer. 

© Diskette-—based SelE=instiOet ional piodiicts are. 
for spreadsheet, wordprocessing, and data manage 
products. 


‘ 


Evaluation’: . 


a Ne It Should be no surprise that users = the University like the concept 
a _. OF an information/decision support center. The center is designed to 
provide: a great deal more education, consulting, and general _non- 


technical. interaction with the computing center than in the past.. It is 


- a service oriented concept, responsive to the kinds of things that users 
want and need to do, and to both industry wide and university specific: 

= trends. : ° 
A formal. evaluation has not been conducted. However, a number’ of 


specific cases exist within the University where the center has clearly. 


,accompl shed‘: its’ mission-~ The accomplishments outlined in the previous 


LB bog section are ‘indicative oe the types of activities in which the Seer 
Bs i been and will continue to be involved. 7 ; 


. . 
. * 


“The center’ s experiences to date suggest that one item-be added to "the 


list of things to be. planned for _when_ an organization is developing. a. 


: 


center. NO matter -now much effort oes in to-planning- for workload . 


requirements and staff. resources; it would appear that workload growth 


for the, center is: relatively unprédictable. A partial solution to this 
“| problefm is to return to the. technique Of Managing user expectation, and, 
q- ; ro) 4 urse; the best ‘time to: begin this process is Guring the, planning 


period. See the Pianning section of this paper for. the remainder of 


the items. to be considered when plenning tae center. 


 Severai probi ans exist. Any assumptions — that were = relative to user- 


* needs remaining confined to ‘the center's skill set or to the products 


endorsed by the center were incorrect. Control and response to 
divergent needs has been and will continue to be a problem. The idea 


n Par oe . 9% . . 


re) 
ERIC 


we 


~ 128 


* 


. 


behind having an “expert” in report writers was that this individual 


would provide decision support services by astually preparing a limited 
number of reports and spend the r@iwinder of fis time educating the 


users to prepare their own. . The opposite has happened. A final 


‘problem, similar to that faced by a user services group in an academic 


computing. center, is that of managing the situation where some users 
require a great deal of support while others are 80 advanced that they 


desire more access to the host and to data bases than the computing - 


to date have confirmed that a combined information and decision support . 


center is aA viable .canponent of the computing services at the 


‘University. The service will continue to grows | the issues of control 


and manag 


such as. levekaging user groups and/or the skills of other compu 


. 


4! 


_ 


Nis and will remain a problen—alternstive SOlUtiegs 
tok, 
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i. . . Application Systems. Development Plan. ; 
SY (Systems Development Potential) Se * 


Financial & : 
Administrative 


e: 


‘ 
" RESOURCES Physical| “Policies &/BESOURCES 
Z of ee oo Procedures|  &] 
“3 Managements 
A development 
Needs ; 
e Development Z 
-|Needs _ 
Sperling Support Management PI Plan - 
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Sa -' CONCEPTUAL DESIGN ae 
OF THE INFORMATION/DECISION-. | 
: ea _ SUPPORT CENTER eg, 


"Education and peremeria 


SG __ Computer literacy education — a i 
| . eConsulting Se a gt Ae Oe, eS 
__._ @Existing applications education ng a 
x eDistributed dataentry | 


Decl sion Support _ ee Fe 
* eadhoc reporting == og —. . 4 
eFaster applications development rs are 


» | oa hoc cle 2 


eGeneral apetar 


°Micro/Mainframe sink 


/ EDUCATION 
“AND CONS UETING _ 


“DEC 1S ION 
SUPPORT 


_ MICROCOMP UTING. 
SUPPORT 


‘<) 
ERIC 


Arns and Patricia A; Urban . 


Robert G. 
f 7 x4 


‘The University of Vermont 


Burlington, Vermont - 


apis te an. 
incelligeat | workstation for each for ‘computation, word’ processing; 


_These workstations will also- occa-..° 


ig oe sionally have a. nead for geceaes via 4. data: network; to a more 


or, Sophisticated output devices, or for’ communication with other, 27 


. workstations, or with remote’ Betworks: ® 
: ve 3 ~. 


rks); cost (and how to fund:such a system); implications for 


cOordination.and (de)ceritralization of hardware and software © 
? selection and acquisition; deciding when to create a data network 


-(avoiding commitment to obsolete or: limiting technology);. data 


. 


,. Security, ‘information integrity, and- ‘organizational | development. 
a"? The various strategic choices. ‘that, ‘appear to ‘be. available are 


» described: Replacement of a telephone 
high performance data and’ voice communication syste profida att . 


- 2 occasion for establishment of campus data communicatiohs capabiti- 
tes the specific strategic choices inherent .in this example’ are. 


ppPesented: : : Mag 


Wages oh 
t 


powerful proGessor, ° or Specialized software, or:central data sets; ° 


es ‘comuiunidcations | ee. and gateways” to ether net- . 


{ 
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_= With information. technology penetrating every aspect of Campus activities, = —— 
: it seems appropriate for -each college and university to ask how far this a 


revolution will‘go; and to examine what ought to be done and how. soon,: 


At the UAiversity of Vermont, central administgative computing cubrently © 9, 
-uses an IBM 4341 mainframe; accessible through 166 terminals; and.a small __ 


and attitudes with. regard to the computer. a. 


but growing number of IBM PC workstations, Central academic computing uses a: 


a DEC 2060 mainframe and a.Harris 800 minigomputer, with 275 terminals, and 


computing resources -- requires_a number of choices about what form the LAN . : 
. ° will take:and how to bring it inte being, and has other implications for : 


‘ campus information technologies. © - a 
— 


e ‘ 


bts, 


dly and consideration of the LAN. ‘ 


lated into technical specifications as a basis for analyzing the various 
t dimensions: ‘reliability, convenience, 


These issues must then be trans- 


"The reliability of a network is the degree of uninterrupted, error-free ser- 
: vice it provides. Routing, coMgestion control, and fiow control algorithms 


le of . Bie : i 
sf the trans- “s 
communication 
et ; is: i as instalta- - 

tion cost, ease of maintenance, and technological lifetime. Security is of 
’ prime importance; since no network can be absolutely secure, security: fea-_. : 


cess: Efficiency considerations mandate that the LAN be capé 
\ '” operating with low link overhead by minimizing that. portion. 


Between’ compte which is control information. for..facilitatin 


n8 


. 


NETWORK CLASSIFICATIONS | 
Local area networks are classified according to the ‘following character- 
istics: : : : - 


* by medium. (broadband cable; baseband cable, twisted pairs, fiber 
: _ Optic cable); °: oe . 

° by topology (star; ring; bus); 

* by access method; - _ ~ ; . a _ 

° by switching technology (circuit, message, packet); and  __ 

e 


by organization and control (centralized; decentralized; dis- 
tributed). = =e : Dy : 
a . 2 


& 


64,000 bps is required for transmission ‘of digitized voice, this bandwidth, 


tions optrating in non-blocking mode at 64 Kbps each, producing an aggre- 


— 


"Non-PBX" local area networks can also use twisted pairs; one such exampie 


- is IBM's pianned use of a token-passing ring which, operates on twisted 


thousand megabit per second range are possible. Because of:the utilization 
.of multiple high-speed eee analog and digital transmission can 
* j ¢ 


pairs in that it is dielectric, i.e., it is iftsensitive to electromagnetic 
interference. aa , _ { : 


ical components_ A network node is a computer whose 
: primary function is to switch data; a link is the physical<conneotion - 
between any two nodes, more commonly called the communications channel: A 


Path is the logical connection between any two nodes. A computer whose 
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The bus network cons 


reliability of a bus network. 


primary job is ‘computing’, rather than Switching, is a host. Given this 
implemented topologies will be examined: the- 
Star, the ring; and the bus. 


ts of cable (the "bus") to which stations are. 
cable 1 Signals. from the station emanate in both ——___ 
directions (thereby requiring a full-duplex medium) reaching every other 
station.on the network. Decentralized contrel (lack of a master_control- 
ler) pfovides for autonomous entry into the network. This, together’ with 


the fact that the tiodes of a bus dono routing; account for the very high 


attached.by cable taps.\ 


a 


oné direction only), consists of_a circular chain of signal ‘repeaters with, 
cable links between repeaters. Stations communicate by launching messages 


. 3 : .: . 


‘The star network consists of a center or “hub” to which all stations are 


1. Advantages of the ‘star topology are: 
easy routing, since the hub knows_the path to fhe other nodes; good securi- 
ty; because akl access is controlled through a central point; and the; abil- 


attached like the spokes of a wheel. 


local networks. and 
terminal. access to sug = 
a ' r 
~ ok F : y 


in reservation schemes; channel.time is allocated according toa predeter- 4 
mined schedule: Eagh station has a timeslot on the channel Whether or not 
it has information to send. : _ 2 . 

In polling schemes, a4 master network controller allocates channel time on 4 


_the controller continuously & 


_advantage of allowing the master controller to allocate ‘changel usage 


equally or to give priority to a particular’ station. .Polling is iised in 


a node does 
If the node hgS a messa; : 
sage and reefeates the token at the end of the message.“ This technique is 


particularly suitable to. ring topologies but can. also be modified for use 


with the bus design. Token ring access schemes are Sometimes referred to 


nm. 


4 


1! 


3 


' 


_ as “distributed polling”. techniques. since the node initiates the actién in’. 
(~~ transmitting thé message. ~~ = ~~~. 1 , , 


2 Time division schemes are.not the only method for shating.gccess to a com- 
a "mon medium. _ Bus topologiés can also utilize frequency division multiplex- 
ing on broadband media. Stations that communicate at different frequencies 


can thus use the channel simultaneously. “at: 
- e. m 7 i ne 


whether analog or dig- — 
equires that a complete 


om 

: pb colerated; however, it is ineffi-. 
. Gient for most data communications since the channel is not being used when 
5 ‘nothing is being transmitted. . a, te A : 


2, 


‘and storage costs. inherent in message switching are thereby eliminated. _ 
_ Packet switching computers are programmed to allocate a packet to the cir- 
a cuit with the least traffic. © - 9@ 23 a at es 


Packet switching has been adapted to local area networks to handie the 


_bursty'’ Communications ‘that qharacterize the interactions: between humans 


-ing has shortcomings in high data flow environments because of overhead - 
(routing information on,each packet) and becatise of the delay in’ arrival 


time of packets.in thé same message. . Ps! gat a rs 


Se env me 
networks are usua lly packet=switched, occasionaliy circuit-sWitched, but _ 


never mésbage-switched: As“ computer and. communications technologies m rge, | 


“hybrid forms of circuit switching and: packet switching will evolve to uti- 
‘lize the best features of both. © ~~ =. .- a > ng 
» et a EP es t4 
; : 
F i ‘ 
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‘cated. A fully distributed, nctwork implies the existence of at least two 


ir of node¥:. In fully distributed networks, 


control, as well as organization, is distributed to the nodes. Each node 


has the ability, based on a predetermined routing algorithm, to switch 


‘between links; algorithms are u 
of resources. ; 


i 4 


s 


NETWORK PROTOCOLS: 


. 


sually optimized for the most efficient use. 


? 


. 


4 


the bottom (physical) layer for 
protocols comprises the network architecture: 3 


data link layer (layer 2) is concerned with insuring error-free data trans-~ 


¢ols- of point-to-point networks 
niques. Carrier sense protocol 
detection protocols; ‘collision- 
cols. Protocols’‘tsed with ring 


, tocols; and slotted ring protocols. 


cation is performed: Its functi 


session layer and the Network 1 
One fietwork connection, many ne 
data over a single network’ conn 
include naming and addressing, 

control, miiiltiplexing, and erro 


» 
. 


) 


ink level protocols, such as IBM's SDLC and 


s used with. bus topologies include collision 
free protocdls and limited-contention proto- 
LANs include:token-passing, contention pro- 


« 


ayer. To accomplish this; it may establish 
twork connections, or multiplex high volume 
ection, Functions of the transport layer 
connection establishment, .buffering, flow 


r recovery. ’ : 
- ; 
5 r =) co oge | 


le 
~ 
se 


e 


i ¥ 
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‘The session layer (layer 5) is the user's interface with the network: The | _. 


recovery. The presentation layer (layer 6) per- -. a? 
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utions, for example, end 
file transfer protocols: 
er 7). Issues. which are 


systems and network oper 


A local area network implements only the first three layers of-the OSI 


model. The older PBX circuit-switched designs were relatively easy to. 
implement because they utilize only the first two layers of the OSI model, 


however, those PBX products which provide for high-speed transmission 
through shared medium access also reach the third flayer: no 
4 . 


The CCITT (Comite Consultatif Internationale de Telegraphique et Telepho- 
‘nique, a_UN subcommittee) has developed international standards for layers 


ways to other LANs. 


DATA, SECURITY AND ORGANIZATIONAL. DEVELOPMENT 


Pas s 
: : ° 


through the IMN. The potential exists for fraud, theft, academic dishones- é 


ty, acéidental erasure, etc. ee ee aie 
A second area of potential problems, involving information Integrity. -- 
assuring that information derived using institutional data sets is an accu- 
rate and precise representation of the phenomenon it seeks -to represent -- ' 
arises Because the new ‘information technologies are inttinsically personal - 
and individual. These technologies can be expected to favor decentrali-_ : 
Zation of power and authority. Decision makers throughéut the organization 
will have timely and easy a¢cess to what we have traditionaFly thought of. 
as institutional data. + Quite justifiably, they will.want to use these data 
themselves, locally; to make better decisions or to influence the decisions 7 
° . . eat os . ae ; 7 ’ 
- * “eae . ‘3 2 ° an . : 6 
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’ They will-want to;convert data.to information and display the o % 


_ of others. data. 


-e pesults- of various calculations, projections, ratios, and trends. Because 


“each will approach the conversion process with a particular set of skills; «0° >” 


Sensitive data S@ts can:be protected to’.an acceptable degree by 


_ DYE 
ized persons. Although thes 


niques. are reasonably well understood, most host systéms in academic insti- a Gs. 
tutions are not adequately protected to withstand. the added risk. of | et 
--with development of the LAN and 
‘tion, ~,* Pa 

The threat to 


‘of managemefit 


.. ‘differently in a distributed environment than has been the case'in an era 


of centralized computing.. Administrators will néed to learn non-procedural 
languages to facilitate the conversion of data to information. 7" 


Overall, it will not be necessary or desirable that_each person learn.a” .: 
programming -language. We run the risk 6f steering more students toward . 


high. technology careers than can possibly be accommodated. However, the - - > 
information technologies, including such things as videodisc, should be 
Strange or forbidding to no educated person.. 4 See A - > 


? 


u 


alty who wish to use information technologies effectively in their 


al 


Every student; faculty member, and staff person will need _a new perspective 
on their tasks. The sociological implications of the. information technolo- 
gies in our organizations are likely to be greater than _we can hope to 

Or the educational and 


foresee. Most institutions have_begun. to develop. 


intervention programs needed, but the widespread. tse of the MCs and their | 


ment at a level that most of us have not begun to contemplate, plan, or ” 
: a ? . 2 


? 


IMPLEMENTATION CHOICES - | a 


-It is tempting to delay the implementation of these changes because the 
technology will become faster, or cheaper, or to wait for o' 
_ the mistakes, Many Sstitutions will wait_too tong; the technology will 


d getting cheaper. The rate at which young people . 


gies promptly to’center stage. fhe “integration of the MC. implies the 
establishment of a LAN: and the attendant adjustments in the '# 


olir activities: 


s 


The technologies are expensive and complicated, seemingly beyond the means 


of most colleges and universities. ‘The costs include the network medium 


(wiring the campus), the switching technology, and software and maintenance ° 
--' as well as the increased demand for central computing services; applica- 
‘ : 7 7 
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tions systems (e.g.; library automation), workstations for faculty; staff; 


grams. 

; There is also a significant risk that’ a particudar set, of ‘technological... 
strategies will prove to be limiting before the investment has run its’ fou fo... a 
course. Under these circumstances -- high investment required in a time of ~ es 
financial constraint for un€ertain benefit -- the wWisést choices ar® those 


that“hold “costs down, use multiple funding sources, and limit technological 

risk. | , . i Be 2 
“4 . ; ‘ 

eee ete Pe ee eS Mice. . oi . oo te, . ee a Ss Sata hse 

Given these conditions, the University of Vermont has adopted the following .. 

strategies and policies: - ‘ foes a e. ‘ 


. (1): Acquisition of MCs or workstations is. funded iocally, i.e., there is 


no central funding: Most departments have found the means through __ 
regular budgets or from*grants and*contracts; many faculty have Bought 


MCs with personal fuhhds: : - a 1 ok, ex 
(2) Central technical support, repair service; and discount purchase plans 


(3) Portions of centralized dgvelopment resources are being redistributed © * 


tory- rooms) through the LAN. The totak tost of the library system; - e." 
about $2 million qver four years, willbe sought through gifts and fa 


s 


((8) We have bajo planning for upgrading 
: trative ce § Phe increased. demand: y 


-.mdéin€rames to meet* the. 

uv’ + ; ¢ v a on oe See 

nil gf the foregojng within available resources: That 

Itfmillion dollay investment, that we could not handle 

14 Set of, fortuitidus circumstances. 

a a Be 
: ; : vas 


leaves the DAN, ay 
if it were not fo; 


INTEGRATED VOICE’ AND DATA COMMUNJCATIONS 
sat 2 : “ 


a 


our institftions: and instant obsolescence for those served by Centrex 


me 
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exchanges... The forméx provides an opportunity to replace’a telephone’ net- 
work owned: by the: Bell system with a LAN which wiil serve most data commu- 
Sela iy sit Ta ee seed - = aR any Re ER OIE Ep ee See, et tiote, eereters ——- -- e- - . s To. ‘ oe 
_ nications needs and provide: better .telephone.service- a a et 
“~ > ’ . ke a ~ any - TAN % . 


ce ae aes! 


the céntral switch with the nodeS in_ t 
-.‘Gations; (2) -integrated voice: and data transmission; and (3) a-non-block- 
ing-~configuration, permitting all ports to be connected on a fully-avail- 
‘able basis. nes : a ; ; , 


. 
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"In" considering this approach to establishment of*a LAN; we set the follow-. 
itigi-ma jor ‘technical requirements: . : : ‘ : 


(1) Simuitaneous’ Voice and data: 


reduction of: port capacity or reduction. in 6verall; performance." '» og ae eee 
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"(3)" Tis-data-switch should provide for integration of the,data. commini- a 


cations environments of the_campus. This includes accommodation.of __ 
the communications protocols in use and protocol conversion ta facili- 
tate access to any host from-any campus terminal or wokkstation. -; ~. 
ee ee ee a eo ietins, gMicecte pace oe RS rl 
, (€4) The data switch must be capable of suppofting reasonable expectations . °.' i 


(5)~ Mandatory support of transmission speeds of 19.2 Kbps asynchronous and 7‘ 
host-to-host cafmunications and for “downtoading” 6f data files to.” 
workstations. --?withowt significant. impact.on other simultaneous tran- 
smissions. ‘ ‘ . Ls 22 

: ere ry coe ee 
(7) The data switch must permit access to local as well. as. public packét- 


(6) Mandatory support of transmission speeds up tow10 Mbps for 


of switched networks, specifically incliiding support of the %.25 stanl- 

he ard.” e my oe _ 

(8) The system must be based on a distributed architéctiire to permit the 
respective-hpsts to exercise network control over data traffic for. 


at 


We believe that these specifications limit our technological risk to an_ 


pus boaitdings at the time of wiring*thé campis for the PBX system. Presum-— 

‘ably that would permit some kigh-speed communications to take place on an 4 e As 
broadband ‘or fiber-optic network, indeperident of the PBX network; if needed 
,at some. later times - - ; 
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» There’ appear. to be two or three third: pencrsticn eivenes that: can meet 
most 8f these requirements. ‘The good news is cost. Although-we have not 


completed, fhe bidding process; it appears that we can establish the LAN and 


. have. A, better: telephone: system for ~ebeaer what it would have cost us to’ con- 


hall rooms: The initial ee cost is ‘Sxpacted to be in the $8 million 
* to $10 gs range, including physical | plant and contingency. allowWance. . 
Bonding ov a ten-year period, network access, startup costs, admjnis- 
tration, power, and maintenance must be added to the initial capital cost; 
the grand total, over the ten-year period; amounts to about what we. would 
expect to pay for our current inadequate telephone service over that ” 


period: .We will own the system at the end of ten years and; while it is. 
‘likely that ‘we will want to replace the switching system at that time, the 


a and physical plant portion should have an extended life. 


‘SUMMARY: We believe that: universities. ’ should fot postpone the setubs 


| Aishmen of a LAN to serve existing data communications needs and to inter- 
connect: the growing number ‘of MCs. Although the costs, risks (of ; 
technological obsolescence, and to data security and information integri= 
ty), and organizational development requirements are not insignificant, we 
believe that the combination of_a third-generation, high- ‘performance, inte- 
grated voice and’ ‘data communications system. with ancillary broadband Or 


.- 
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om . ABS RA! q , 
whilg ‘it .is difficult © in any rupidig. changing 


environment to predict five -.years into the future, it 


is possible to detect trends_ and _extrapolate their 
effect’ on the organization., Much. of the technology 
that will e pert 2) eo yailable in the. future 
already. exists in experimen form today. With proper 
research and intelligence, pt iJs possible~to make a 


reasonable estimate of the, trends Within the planning 


horizon. As a part of a long range information systems 


; Planning effort; an assessment of the impact of 


technology on the organization was developed. This 


paper shows the trends identified and suggests- the 
a 


ant icipated impact on the University of - Miami. 


= 
ANG J 
jon) 


“ae 


4) 


143 


144 


- support to ‘the ‘President as _the chief planning unit. The 


_ The Gn iveceity of Miami is a private, independent, nonsectarian 


university. which was chartered in-1925 as.a nonprofit institution ~ 


of _ learning, ~ whose .. policies. are’ established _ by - a 


sélf-perpetuating Board of Trustees. -The University "serves 


approximately 26,068 credit and non-credit students each year. 


The Information Systems &. Planning organization supplies the 


information, | services and facilities needed by the University to 


Support its ‘institutional objectives, jaiong. with providing staff 


following are the PpEOEMSe1On RYPReNe & Planning -organifation" s° 


me JOE objectives: ; a 


- Plan and coordinate an. environment to store and safeguard 


‘the computerized official . records of the University 


‘Ss Plan, approve, and/or - develop SP rie applications | 


necessary to collect, — Maintain, Mane tny a 


oe University records 


teiege e 


- Provide planning; consulting, sayining, ana facilitating 
services to the University. community for the acquisition 


.of computer hardware, BOEEWAEGs and the Gers Ober: of 
procedures : Fi 


S 


oo Plan; coordinate; Ray approve. the hardware environment to - 


- easter the precue ion. : earonwetit necessary to support 
; the. processing of } 
university-wide infon 


sharéd official records: in ‘the 


tation architecture 


= a a a = so A 
In October, 1983, the University of Miami. published ‘a plan to . 


address its inform@ition systems requirements for the ensuing 5-7 


years. The Long Range Information Systems Pian that resulted 
took four calendar months and approximately - four. effort-years: to 


complete. This: paper summarizes the Plan's’ findings concerning 


technological issues. 2: ut _— 


In order: to. assess the overall..impact .of developments Ri ie 
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technology, it is necessary to examine the trends within: the 
major components. that.comprise any modern .information ‘system. 
office automation; systems and 
-base software, and communications. - ° ay a 


° 
« 


_The most significant trend in.computer. hardware technology is 
the continued reduction in physical dimensions and cost. The 
‘computer industry's: astounding: progress: has made it both 
Physically and economically-desireable to: place computer. hardware 


as ¢lose as possible ‘to the human/machine interface point: . We 


- cqpsumer goods. More importantly for information processing, the: 


cost/size reductions -have made § the “personal . workstation . a 
: -* reality. ~ ‘ ™ a a : ee - . _ on ; * a Ug : 


. 


eh ee, eee : pe Oe ae a 
= baGaling a® aasedve aSEE Sas ie are becoming specialized in 


of data manipulatior 


tasks in the realm of the minicomputer and.° microcomputer; : 


149 


Mainframes. are, of course, also benefitting from continued : 


‘storage Capacities. : . — Fs Bee : ( 


_.Minicomputers are more capable than ever before with a steady — 


migration towards larger word sizes. and increased speed.*- The 
_Of microcomputers and personal. computers. The 


incentives for ingenuity which is spurring’an exponential growth 
of technology. The availability of significant storage capacity, 


such, as fixed disk on the larger personal. computers, is showing. 


the way to new horizons in information. processing. The work 


@taphics, touch sensitive screens, voice synthesis. -and voice 
_ s¥ecognition will heip small computers to be accepted. by even the 


‘most. reluctant users. To further stimulate the face towards 
e bir be aesttepta 1aWeet bic peices chs all of these qualities 
“in rtable models which adds another facet to 

.F outs : , tne : \ 


| ie their popularity. 
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OFFICE AUTOMATION: | ei 


- out,, office pu pomae son bes peer 2 fascinating. experiment in the 
computerization of administrative record keeping and document 
production tasks. . However, office automation is. now being 
= a Mins wee : 
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being done to refin# the human/machine interface with color: 


? 
\ 


4b “ 2 Mig « : 


a oo 
accepted, ag” a. subset. .o£ information processing, and_ the 


‘of resourcés among both local and institutional users _. for the 


\ 
( wre. 
: aaa ip 
a a a 


_ development, will -be to aljow the phys igal an 


desireability of access to larger data bases for basic ‘standard 


a 


ord processing has become 4a modern controversy. 
ificant contrasts between personal computing and 


machinery, such as 
underway through the 
document-oriented keyboards and 
and information architecture 
probably be .engulfed by 


*. 


in this component are the 
ffered'in flexible mainframe data 
 Major., software 


software which combines the high - 


etwork with the capability of 


oniine transaction, query, and report writer’ languages. The 
power. Of data base is also available on .minicomputer and 
microcomputer systems which is making. data manipulation at this 


level extremely cost effective when contrasted with mainframe 


languages are yielding fantastic returns in ‘productivity with’ 


costs. ; ) es 
The inability to Segment “the institutional data base is 


- currently one of tht major obstacles to the totally) effective use 


of small computer systems. There is: still-a need-to physically 


locate institutionally shared data ‘in -the central .environment,;. 


jeven, though application programs may effectively reside at 
cect sing} 
according to tuning parameters.>.. The _.importance of _ this 
d fogical ‘network ing 
; - ge g Sy * 
: a 


"it aN 


ae 


o— 
7 oe 
Qo 


eo, 


Fhe 


its 


a 


& : ‘ = : 


bie - will- allow’ simplified+ access for. upload: and download data 
movement tasks... sO. noo at. . 


a By Die AS eet ee ee ke heeds, Mae, “Oh Bee ofa _ j - opt tN 7 ae ms 
_ With-the popyjarity of small systems, and ‘recognizing the, need- 
for q 


eee ving exanine’ thd component technology, it is\dirffult to ‘ 
bring a complete picture into focus. The temdency ig<to use one 

of the components as a basis for information. Bystems design, * For 
example, it may be convénient to consider; hardwarg as the basis, 

for an overall institutional design, but this can he misleading’. . - _ 
When considering mainframe hardware, it -is difficult to  ° i: 
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{ 
major components: hardware, office automation, systems and data 
base. software, and . telecommunications, the, University of Miami : 
formulated a global information processing. architecture. This 
overall institutionas architecture, as depicted in the Appendix; os 


represents a three tiered approach which is defined_in terms of ; r 

the level of sharing required: institutional, local, and 
‘personal. > : 

f _ ek ree ‘eel Soma ieee ° ‘ ; : 


: ra : ; ae Bos ie 
_ The cost-effective need‘to share information, services, and 
facilities’ is the rationale for investment in a_ central 
: facility. The central facility forms__the_ highest level of 
*, Sharing for the University of Miami. Allowing connect 
-minicomputers,; word processors, personal _ computers; and 
- ° terminals, the central facility will _ forma bridge -of — - 


commonality. The University of Miami's institutional level 


facility will remain based upon medium-sized mainframe technology 
for the forseeable future. Although referred to as "central", - ; a 
_. the. facility. may include. more _than_ one. mainframe, located ey te 
ree appropriately: us high volume of. information resident in the 

tal facility will be ,concentrated in a production oriented 


need to be structured for efficiency. __Centrally , developed 


applications will facilitate routine data base access, “inquiry, 
and update. Other uses of the -information will be _fostered 
through the development. of software "delivery systems" which will | 
transfer subsets of information outside’ the central data base 


environment for further analysis at the user's s1j oo ,o oe 6 
_ he @rend. in application software has been towards, streamlining ..° 

the system development process through application generators: and : 

report generators (referred to as fourth generation “ languages). -— 
These.aids are generally integrated with the data base management ~ _ 


. system,. The availability -of Such development aids encourages the 


F made. in the. finished. prodtct. Using these ‘techniques, user 
involvement high, tangible 
i programming and documentation efforts.are reduced. , 


a All of the trends..in’ ‘technology and .the information “ . 
requirements of the University‘ of! Miami emphasize the #eed for an te a) 
institutional. level = shared " fakilicy. for ° 
‘\iniversity-wide ‘sharing of. inforjation and _ resources, the 
-University. can- anticipate much greater synchronization of its 
operating administrative units. a - - : aa 
ig So ot . a Nese : * , : ce . _ : Pn 8 , : ' : fi 4 
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Typically based on minicomputer and microcomputer hardware, - 


shared _,local . systems‘ ‘are characterized, by shared data, 
applications, and resources, usually at -the operating unit or 
department level. Quite often. storage. is "shared, and the 


communication with other. local or centrai systems frequently 
requires protocol conversion. | Many ‘Of the availiable 
configurations offer protocol - conversion © to enable. ., local 
terminals to easily act as members of _ the. institutional level 


facility. — Shared .local.._instdllations are technically. 


sophisticated and require skilled local operational management. 


Data are shared at a local level only, using fille or data base 


capabilities. . The data structures need not be as highly. 


can therefore offer greater 


operating unit or department must have_ responsibility-for data 


integrity, control, backup, recovery, disaster planning, and data 
validity. : . ? 


; The, shared. local system is characterized by the use of 


information is of material value to others within . the 


_ University's administrationg A useful rule of thumb for judging 
'-the applicability of an application for this architecture is the 
"86/26 Rule". This states x6 if 88% of an application's data is 


of general intérest to the? University's. administration, the 
application is a candidate for the shared local. architecture. 
Applications which require basic identification data, such as 


name and address, to be _downloaded,; and generate financial ° 


transactions to.be uploaded, generally fall within this 


definition. ‘ 
E Pp E E R. R ie) s( ) h b y J A B L L L 1 E\ VEL 1 : . 2 ° 
with the advent and popularity of affordable desktop systens, 


the personal computer has become an important component of the 
University of Miami's information architecture planning« 


operate as _a stand-alone system, function as a component of a 
shared local system, or _connect via communications. ‘to other 
networks, including the shaked institutional. facility. This 
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_ The movement: towards persona? computer systems at the 
Uniwersity,of Miami will be assisted through the availability of 


including the institutional level facility, the — responsibilities 


‘become similar.to those of other terminals in the network. 


-means for ‘data analysis... In contrast, to the central data base — 


‘Because of the relatively low cost,_ excess computer capacity 


tend to exploit this fact: by entouraging extreme ~ flexibility. 
This flexibility highlights the personal systems as an ,excellent 


environment, practical software packages proliferate. for the 


personal computer market. These packages are generally friendly - 


y a8 


At this point in: time, it appears that personal computer 
systems will-be most useful in_receiving subsets of data from the 


main data base and further analyzing the information ‘to-- produce 


graphics and special reports. The data subsets may. also be used. 


in various modeling systems. Additionally, personal systems, will 
aid in maintaining many forms of unshared data which would not be 


of interest to others. At the University of Miami, the persona’l 


level system will be included as an integral component in the 


fn 
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Examining thesfrends in the component technologies provides the 


basis for structuring an omnibus architecture to meet the demands 


of the next decade of information. processing. The trends: in 


to be stimulating a resurgence, of custom-developed software ‘gn 
many tuts with 
personal computing calls; for extreme conservatism in today's 
communications planning. | -.,;. - 


institutions of higher learning. This, coupléd 


ae ' 


putting the pieces together, the institutional data view is an 
effective way to organize the rn The University of 


usa 


Al 


re 


and the emergence of strong high level development tools - appears 


we. 


Ie, 


ao 


_ environment for unshared data; 


ava 
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Miami has recognized three ‘interdependent arenas for automation. 


The Institutional Level, based. on _mailgrame technology, allows. 


for the. highest, level of data sharing in-a-centralized data: base’. 
network’: The Lécal Level provides for contained data’ sharing | 
within departments or operating units, while the Personal Level. 
allows dedicated manipulation ‘of shared Gata and the . proper 
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_within .a system: For exauple; we may want ‘to identify files; 


Management Tools, for the 80's 
Dick Seivert and Frank B. Thomas 
WE Vere tty of Akron Oe 


Aiton, Ohio a : e 


ABSTRACT 


Using the two. basic functions of management ; nane ly organ~ | 


izatton and control, the authors first describe a naming 


convention that is used to identify those - ‘parts ‘of a system. 


Common to the system and. identifiable ees a gate. 
center, 


The objectives and penehics of a: good job ‘accounting . systen, 


disk . and tapé data management, hardware reliabitity, error 
recovery and security packages are presented, : 


mt tae . 5 . . 


MANAGEMENT TOOLS FOR THE 80'S 


Anning f This paper ° 
will deal with two of these Fineetans - “that are “ gecennary for tanaging a. 


The fArst topic deals with how we saanetis ‘the peree or iteud that iiake 

up our system. Any naming, convention should tie all the: ttems together 
‘ nt reports; 

programs, forms, etc. that we encounter in our day-to-day activities within 
the nomenclature that we found most usefut not only tied the 


the center, y tied the 
he: tp Ltowing definit tonp 


2 


“items”. of, a syst et together, but also satisfind . 


which déscribe most operational systems. 


te A system is implemented in time- dependent jobs eaiiad job. 
/ Turns: Time dependent simply means ‘certain jobs must_be | 


run and Bagels , Betore ather jobs ene Ee For 


. 3. A step is a task’ ‘that corded’ foram teas or, it 
may be a manual task that has to be performed. 244, 


A computer program is an aut oHA ted atép or task. 
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At this point. we would like to aiiphas ize that this deftnitign will, ae 


“for_either time-sharing or batch-type applications. | The differences. will De 
reflected in the- -job-run flowcharts. : : vay 48 

- 77 bd ” "i ** : * - . 

“Using the above. definitions we would like to define _a_ job ae setae 
number wliose’ sole purpose_ is to identify all the .parts_ of! items -within 


system. Piease. note that this fob_ reference number will also serve aa he _ : 


idemti fier of any ‘internal chargeback. a aloe 


The formic of the job reference date: is ‘Mane: positions: the first 3 . - _ 
posttions identifies the SySten, and the fourth position identtftes the job, % - 
step, program, report, etc. The tast four positions “are sequentially : ee 


asstgned as required. ‘The eight positions are as follows: 


: . | AANBYYYY where the first three positions identifies the 
are " system; = , 
. Example: *PR1 - The first payroll system we = " 
a - PR2 - The revised paytoll system. - -SL S . 7 
; i i ee - i re 
--  AANBYYYY -the fourth see LtLOn is a letter tiat. identifies the 
oh item or part of the system Hf 
” . . d a vO. ‘ ; Becks tah 2 
- ; Identifier Codes: Bo. ee ae, ta @ of. 
i - "p+ Disk file ° : rie 
F - Form number Sos, Be ee Nes 3 
J - Job number _ . ooo ss as é 
e _M.- Memo number ae ss | oe eee 
— ; “B= Program number, ; ys; ; 
. Rem. ‘Report number - nee Tat PEE eng 
: . : oe. ‘System on.step eke 4 ne Se 
: . _ #1 = Tape Eile... . ao ra 
> U = Utility program tetas a 
“ X - Subprogram _ aoe 
: st Q -. Screen format : 2 
& :. 
| Examples: | Te Gack 
~ me » PR1S0000 - Payroll ‘systém Lo. Pp aes a 
PRIPOOLO - Payroll. pragram #10. Woes 
: PRIROOO1 — First report number: . 
‘ : in the payroll system * - 
~~! ~ oy e 
4 - : ; : ‘ : 5% . ‘ ; : is : By : 
Design Standards ‘ ‘ ; 
Continuing with the application of standards to systeti design it ts ‘isin 
important _ that. the items listed below be completed in the design plot 9 
documentation before the programming begins. These ftems wilt reduce ~ 
interface problems, that cause most system failures. The following items are” 
stan@ard for syste destgn: ; . ‘ = 


‘pr $0 Se a = song ; - ees 7 * 


discuss” the program stractures. 
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Job run flowcharts _ ah 
File layouts » = 


t 
' 


BSWN =: ' 


Data logs 
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Form log and report logs 


Report tayouts with Yeport numbers 
Screen format with screen umber s 
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number to identi fy reports, files, programs, screen estate: forms, and jobs 


by a a) number, The file and form logs are a.cross index between files 


As. we. continue: Anto_ the development oF programs, it would be beneficial 


tools. Would you | like to take moar f Chevrolet into! ee ane and have Lt 


es 


__“The verbs ALTER, VARYING, UNTIL, Nested “bei, esabouad verve ditch a4 
AND, OR, etc., will be ‘prohibited. The RISS tie thod will be applied to. 


coding with.one Statement’ per card; Paragraph namés will be’ sequenced with 
AlO before A20; etc. The program will be modular with perform statements in 


program. No paragraph may le Sccessed by falling: through the paragraph t to 


because you will not be spending: all of your time . trying to identify items 


" not clearly defined: Your programmers will also have- a common -method to 


var 10u8 sections of the computer center. When. a set of 


apply for prpgram coding and will have the sony to read ‘each dther's 
programs. : fe . : : has ay 
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What Kind of Documentation and ‘6 Mach : - ‘- 


In this section the docimetitation will ‘be tied bee Gian viEta the 


described ‘above are used, the systems documentation ‘Gan, be - broken do 


satisfy what is needed by the major sections within the computer center. 5 


¢ f ‘ 
Systems ‘documentation encompasses the three main areas of support,” thé 


Systems ‘and Programming Section, ‘Operational ¢_Sectioh, and the U er’ s 
Department. The Operational Section consists of three areas, Data Entry, 


Scheduling or Control and Computer | Oper et sOues a. F 


Sus on the needs of that section, " Some of ‘the ‘documentation /a duplicated. 
to satisfy that need. For example a report: tog is. required, te the Systems” 
ahd Programming ‘documentation, in the Control. Section of. the -fomp cent 


fer center 


for distribution of reports, and finally in the user ‘documentation ‘to ‘let 
the external user know eNBE: SEPOEES aré available, jand when ehey will be run. 
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the main’ line and all paragraphs physically located at the bottom of the i 
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The "following documentation is a suggested _ breakdown by‘ “section and can. 
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_ System Documentation _ , e 
: = : 3 
Bem eats a - --- ee r) ae 
Sys tems* and Programming Documentation 
- = 
1. System Documentation ; 
a. System flowchart _ 7 
b. Job run flowcharts 
c; Input forms: and formats * 
d. Output forms and formts 
, el Output report layouts — _ te. ; ’ 
f; Master file layouts and data logs pena 
g Screen formats Piet a ; yo 
h, Report log - * . . Ee Some 8 
1: File tog : : , Ne . 
js Program log } — ar e 
2, Programming Documentation _ —— Sa 
a. | Program flowcharts = : - F 
“b. Program specifications ’ 3 «¢ : a : 
_c. Program listings =< _ a : 
d. Sample inputs and out puts ' , 
e. Work ftle- -layouts 
Operational Decitienta tion 
: : 
“3,  Wibrary . 2 ; - 3 : ie 
a.  Asaigned space for disk ° . ¢ 
hb.  Rotationat procedures for tape ;¢ _ 
. 7 : ‘ + 
2. Control ; Sos “oe . 
a. Run ‘request/,schedul ing procedures ee > 2 
abe Deck setup or JCL listing by program by job #. 
c. Report logs and distribution = ; ‘ 
d. Logging and balancing procedures . 
e, «Job run flowchart : ‘ * 
ry ; . ay ‘ 
Ke pouch ae . ar me ees 
a. Samplex form’ and gard layouts see cae 2 
b : Keypunching and verifying iiistructions ° f 5 
4, Ope; ‘ators ; Se Fae & ‘y ae oo 
ae Job run Fiowcharté - ; ane ot ee = “ 
b. Operating instructions for. each step : —* 3 
‘co. Error and recovery procedures for each step 
d. JCL listing by job an 2. 
, se , fa. ee 
5 . ‘ a ¢ 
: : , . 
: z, : “ oy Lee a 
4 - 1 a _ , . , 
* : = —s . = eo 2 9 
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om User' 8 Documentati Lon : “ 
i 1, Job name and number @ 7 
aN 7 2. Description of each job . 
v . oe Run request procedures z - 
4, Schedule run log of each report 
5. Report log ia ‘ 
‘ 6, Description of each report with sampl ‘ 
¢ Benefits of Standards in System Design ; 
Not , only does the _job- reference within a 


: system, it goes hand in hand with job accounting so that- your ‘job accounting 
t~o reports by job run or program steps ‘the user 
. communtty has more confidence in the computer. center! 8 reporting. _No_ longer 
; wwill you see such programs of steps naped “HARRY'S - WONDER" or “MARGE 'S - 
et \"" BEST.” oF ra 
: a m 
h utilizing this“standard is ‘that ‘ manual 
also be documented in the same manner. 


A second benefit derived fra 


a procedures within your center ci 


related to a‘unique job lumber,’ Simtiar 
forma utilized for standard practiées can'be assigned a system prefix. For 
‘example ,: our center utilizes several types _Of standard forms in_ the. 


documentation of each tear We assign to forms. such as Aaa Logs, 


. 


sc -f The baaatits from. standard wage conventions for. all * ayatams within a 


com uber center is immea’sur able e@ now have a ‘method of crackin every 
P 3 y g 


-. mf 


Miike, Wetec, le, ee 
_ By’ associating the standard “atig convention into. our _ job -accounting 


*files as well as assistance for system - project ‘eontrol, — The development 


cost of each system is captured and this cost is then separated from 


oa production costs, We can _ also utilize these standards” din the’ “stape | library 


the system that reqatres these files. : et , 


n 


Job Abeountl ag : 
F . 3 + 


will. Be, “describe othe files t@#M@myou .4nd then ‘atecuas the  xeporting 


requirentite: First. let te define’ - Job, accounting a8 a system or procedure 


157 


'THree master files are, required to capture the data, a work order taster 7 


file; a time and activity gile to collect both tabor and machine time, and a 


table mas ter file wth “type of work” .codes versus cost and price data. 
Cost | table entries « by : of work ,are required to; recover’ the 


I58 


od, 


o.. 
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work order tiumber. 


=f 5 e > oe 
a 2 - — 7 
Bee.  S oe Se, S gy cet 

Lea a ee 7 = ae Ae ete? 2 ae 2 @ Ve 


cost. of ranning» 70ur center. Price. tables are also. used to 


‘to charge each account . Up. to five accounts. _ The _work order ftumber is 


year it ig issued, The: Secure ie references the coat center’ within the} 


computer cenfer, For example; a number 34005 is the 5th work order issuga -. 


in 1983 to request. Administrative development. “The | "4° references’ all werk * 
performed by ‘the Administrative section, a "3"\ mig t _ represent academic. 
systems i programming, and a “9" could be administrative production, etc. 


4 . 


The typical job accounting system will sort _the ‘eime | and activity file 


master ‘file _ ia presiee. charges | by the correct type of work sate for 


programming ‘vefsus system. The system’ master file (SMF) will races the job 

card gf a computer run and automatically place a ‘typé of work code for 
exampl "40" to signify a computer. run. . 2 

Pa ee “ 78 - nse at ; 

The eine and activity file will have both the machine BMF records and 


labor récorded.. Machine utilization réports for tape 1/0, j4igk 1/0, cards 


read, lines_ printed, connect time, ete. can be produced for managemen § - over 


any given ttme. pariod The job accounting systém is the manager's tool to 
provide him with hardware utilization, user charges -and ‘project costs by 


- 
- 


“Operations - is 


Up..to this point we have discussed development dtandarda and cost 


reporting to control our * resources... ‘Now we will discuss the, control 


Operations is responsible, -are:. data tanagement, production; resource 


tlanagement and security. The presence or lack of adequate controls in any. 


. function for the production areas. The functions for which the Wajager of 


‘of these areas can determine the efficiency; availability, accuracy, and the 


ability to recover computer center resources. “Additionally some of the 


newer and’ most useful of the turnkey software tools to pelp with. the 


hanagemerne of computer resources are in the area of data management. 


Data Management - 3 ; ° 6 - BS. 
mata manasensit on | as 


data stored on magnetic tape. data stored on some type of direct ,aecess | 
storage. device {DASD), usuallyWisk. This requires an investment. gf time 
and/or/ funds in a tape ‘manage eS and/or DASD managemeht system. 
Althdugh both of these systems ddal th. data storage management, the reason 
for installing ach system a ffers. “We . will, therysfore, consider the. 


control: requirements for each of these systems. separ rely. 


a a ; Ss ; : : ‘ 73 


hes 2 SO E- 


el 


rea 


‘ 


- cr factor in the acceptability of a new or expanded system. 
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Firat! we ,will discuss the tape ‘mahagement system, When we gpnetder 
‘or: buying_a tape maragement system, there are* several 
be asked: a 4 : 2 ee 


‘system. have the capability to manage all of the ‘ane 
joued tae aspects atich as = providing: keports _ defined by: the 


operationsl ja taff? ge yt . 4 . 8 


—N. eeeab 


” as iy we ss ky 
- Is the’ system Flext bi, eusun "ES /nandle future changes in your 
_ environment? 7 yet : ae en 


ay = Dogs the ayaten sprovide as complete, data protection as shssibieg - 


. . Is there full, backup to the system: and a‘ full. Radit ca bility? 
. there assurance : that ,the system F} up whenever, Tipeded- and that the 


- How easy is the system to install, maintain, and operate? =. _ 


a = = Will. the system aravent most crittcal mistakes Any athe: eed: 


_ System data ts correct? 


;. With the tnstallation of any good computer - system; wethope to “urn” fade 


ae 


objectives into benefits. Depending . upon the star ting§ environment of = 
en 


‘computer operation, different © benefits ee be abi a in differ 
situations; Ebene ma jor frems are: a 


a Improved ‘reliability. in esecing tapes 
de. ‘Better tape data set security , : : 
- Quickgr availability of tapes ne Ana Cane 
= Increased flexibility in types of retention 

- Improved control over tape maintenance 

- Better management of disaster recovery 
It ta important that your objectives be. defined closely enough | So that 


“you ‘pet those benefits that will do you the most good, not. those that. a 
_vendor has avaliabte to you; - So : 


Disk ina getieit , our second data management topic, is becoming vitally ” 


important as new hardware offers more tradeoffs in- cost effectiveness, 


storage density, access time; etc; As the demand increases for more. 


oo ‘processing and eepectally for ‘more online data access, -and as 


OF. ‘1aforma tion about the * cureent DASD environment can often be the 


Sys tem: 


- Control of-the allocation and removal; 


lability of data sets 


“yt a ~ Increased security, integrity, and . ava’ 


te . 


? 


The following benefits should be provided. by : a good DASD mariagement “4 


Soe ee ae Aise ak, Bas ae ¢ 
g 3 aa, oe i ae a a - : 
Tee - Raaneed, fob. ‘run problems =! ts: : § %° 27 ee 
‘ = Reduces abnormal end‘of job i -*°. *%. S00... . “ae fee A 
ein : ~ Better disk/channel per formance 3 7k a Sy 3 a 
eee a os Decreased time spent on fragmentation ot 9 
. = Reduced need for gore DASD 3° get 4 - 
Pi ie - Increased. knowledge. of DASD status . bg © TR Glee 4 oa 7 i 
+ : “ *. E tee > “e ‘ae m2 : : 7 
Me, +... There are BEnEr alternatives to: data“ ‘fianagement for ‘operations, 
“managers, Usually these alternatives will be. in the form of adding more ~ 
people\to imonitor the; data sets, buying more tapes and more disk drives, 
writing qddtttonal report programs, or appointing a,data ‘tianager and. staff: a eh as 
Ati of these points are only partial solutions: and must ‘be measured aga tinge fa 7s ; 
the cost: of developing - or eee data wanepemett systems., .. * 3: : oe 
v 


4 


is A second major. area of concérn for whi ch - the operations: aad. iss. 


responsible is production control. Prodaétfon: control; for out * aie 


¢ 
fo: will consist of the following. items: | . *  . Fie fe! 
i 2 ‘ itatitenaitce: of operations agepadited tok : 2 o 
co... = JCL aay ay eee ge ON a a 
a as Softward’ change: control . a * oe 
- Input data control. | ax : : " - a 
t 1 


Job:set-up and scheduling © 
_- Job status tracking 


- _ = Job ABEND restarts control 4 7 an a rs 
“= Output control 7 \. 2 7 a: ; 
2 _ += Distribution of outpyt aX ; : : : v 
7 ao . >= : 
{A data center's problems are iisually caused by programming errors or. * , 
hardware problems only 25% of | ‘the time; The other 75% stem from problems ~~ ee 


“related. to manual.efforts within the production area. One way ‘to decrease. 
the number of problems. is to concentrate _on| parts of the production effort 


that lend themselves to automation, es a ae ae 
ats 7 = Looking first at a ayaten to handle tie’ ‘Schediil 188 tasig. what are some ss 
:  ° of the major functions we ‘could expect - to automate? - bis good: scheduling’ : 
system should provide the following: a = J 
. : . “aie a . i . . 
_ - Organization and definition. of incoming” ‘data. . ar 
- Forecasting of the future workload ae SS 
fey - Automated initiation and, control of processing: taaks ’ ; = 
Woof os - Comprehensive reporting and per formance analysts * 


Ww : ee 
_ What ate soi of the benefits we = should expect ° “to receive 
seiadubing: system? aa 


from - & 


— Decreased ICL errors,. more staff Enowiedge: and. less rel 


+ pe" on key personnel because. of standardized workload definitions 


=e . wagons wee Ses ee 
. : ‘ :. 


-. = Better workload sequencing | and balancing, better facilites |. 
_* ty: scheduling, | anid y the elimination of xeruns .-due' to ~* 
* aac wae processing 7 / . 
— 7 - A better: planning proceasa- because of the availability, of ~° ° 
aa - accurate performance histories 5 = ; ae oe 
ca wae = ee ce moo, & : - 
tm : : A second area .of* production contzel that is a prime candidate for a 


automation is fn the area of- job reruns. Rerun. Management ; because it is 5. 


such’ an important part of Legion control, ‘should provide for \the 


.b -& . tion itoring, . «weporting, and confi of reruns. The monitoring and ‘reporting 
= Te BF wetuns should allow the. ‘operations manager to Metermine the. impact of i 


edut _ the | use of. step - “restarts is desirable 
instead — oF full reruns, any system, ‘considered Should handle step restarts 


ey “ail tow Heally. : 5 “ oa : = S ay 


The benefits that we ‘ghoote: expect Bae! an automated. ferun system are: ae ae ere 


= Reduced gosts | for hardware, personnel, aaa hipghies 
‘ewer migsed deadlines" : 


Pia : : C = Increased user satisfaction : a 
\ he < : : at | ny ae : ean 
[onal software tool- money of a short discussion 48° that of a> . . 
ardware reltability measurement. system: It can be. called an - .antigailure: : 
System, ' but in itself it cannot prevent. fatlures, only proyide thé. 


ao a Information necessary to educdte, ‘tHenti fy 5: and apply pressure.: -A Bad: _ 

oy system should provide: ee Ra e a. ae : 
: a B23 ok 

Ss A review of the . sds iy: of individual devic \ 


oe 


3 weak Links vids 
< ~ ; - = , = Z i os 
: ; - Feddback.. on nl ade ey. of the maintenance o 7 : : i 


- Comparative. data bateesa. wendpes: by i‘which to measure the” 
relative reliability of Savi pmene ’ : :, 


- Data to aid. in the selection of new: equipment : as 


= Increased vendor aecountabiltty 7 ee 


v 


The: compu ter ‘Seperation “that will be. the ost reliable is the one tn: 


which the management. is. fully aware of. the-reliability of the system and ‘the . . 3 


individual devices. The single necessary ingredient needed to make a - 
hardware ‘reliability: system work -is a “Sound relationship between a 
knowledgeable user and a good Yendar .: - ae ee ; 

“e - ‘ e. 
os TY 


‘ : : Saas 


3 4 oe | oe ge 


9. : oo oe 
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The basic wis jecvives of computer security iia to “provide corrective * 7 


‘tieasures to reduce all threatsfrom every source thus resulting ina *certaln 


level - of risk. Remember the “threats can be’ both. malicious and — eee 


35 non-maltcious. : _Your job is to stop allt threats that are made to access ae 


are ee: broken with the use of Seuae ports aiid personal computers: mar 


sets. _ Only those users: with predefined attributes _tay have access and 4£ 


filet The center must plan far in advance_ to, install “such a package. Yost 


. gsecurity packages will Rgve several modes oF Sperations, Po 


- | The dormant or quiet mode provides warning ae aa ao —_ Ye 


Files 6 but allows access. to. nde tried files. ~ 3 By : Ves 


‘~ .- The aboke fio de a Stop ‘all users, that are “not defined . —~ ‘ 


, 3 rd 


Uogging of all. activity and violationg” mat be’ available for all modes. 


‘Usually, there is a mtgration from dormant to. “fail to abort Modes - as the : 7 


package is installed for each system. . ae, os we PARE PR gh Rg 


. : : , . 


ahecd eaiiy ‘packages today = rat RAC-F 


_ GUARDIAN, _ SRCURE ;! ‘Yand COPS. Most of these ate, 


_ SECURE, ACF - ~2, 
‘users in an 1BM 


vendor. ” ek : 
‘In cgnetusion, we have- ‘discussed the gtganigation 3 and control oF a \data ¢ 
center, The awareness of | the tools—that ate wo. 
- Naturally the atternatfvés to these tools must; abe weighed carefully against : ; 
the cost benefits. . . oes Baas ‘. 


. i ae : oes So at ge Pe 
i : \ . a 4 a <e ss : 
, ' = ae ve : Sah 


ms 


aw 
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. say ei ee computing that are ei developed to integrate 


#. = = ime 


‘and. exchange information fran both the academic and 
administrative canputing environments. These systems. may 
be typically characterized by the activities ‘that center 


around a dean's office - offic automat ion/information 
systems, —_institutianal researc _ and _. electronic 
communication. This paper examines the basic design and 
* implementation issues that are encountered in providing 
these support systems. The generic. architectures are 
evaluated for their technical, financiah, and political. 


strengths and weaknesses. . Commnon_ iniplementation— pone are 


t 


* such ‘as security’. and : ‘teleconmunications Backbone are 
: discussed. Bye 5 


€ 3 * , ee a we 


re) 
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' Managerial style in academic administration, this _intersection of 
-~™: administrative and academic systems is a critical and difficult area, 


_ in section III; These ‘Issues ate t 


co i “ - $ WS 


development 6f * systems to managé information drawn from both. the 


- administrative and ‘acadenic camputing sectors. These connective .- 


systems, called acadenic Support’ canputing, can be characterized by a 


spectrum’ of services such as faculty , scoring; canputing, and 


- One of the ost. important trends in university aa. is the 


registering grades from their home microcomputers,. deans seeking 2 : 


Statistical analysis of student population, and budget offices 


coordinating grant budgets "with researchers: Reflective of a more 


W aE only because of the clientele being served and the. _Multipte 


interfaces requi red. 
77 


institation' .§. approaches to providing academic support services, but : 


there are few papers on ordering possible approaches. within the 


re cave ’ been. ‘Several excellent _ reports’ on individual s a = 


broader framework of the institution's academic ant ‘administrative 


systems. This paper will. focus on the generic design issues that need 
to be. addressed by the organization providing the academic ‘support | ¢ 


services and how the rest of the institution's computing .environments 
help _ shape the implementation. It is hoped that such a structured 


analysiS may aid those who are also. wrestling with the unique demands * 


of ets. type. of CoM While _one Eee _architecture;_ a 


*| 


* local computing environment. . a ae 


‘ 


The paper is divided into four sections. - section I discusses the’ 


a ees Se a ea 


components (and their interfaces) _ of academic rage easer systems, 
distinguishing the activities that are more pecperty considered in 
strictly academic or administrative arenas. _ also T OK at the . 


underlying political, economic, and: developmental pre that support 


See as 4 


. systems must address. In section II, we examine the basic design . ‘ 


issues that a_systems planner faces. | The . generic academic . Support 
respect to’ these. political =: - 


ation: cencerns are surveyed 
shnical (e.g speed. hk 

Je lieensing — ‘Of: tware 
(e.g. wiser: education. da 


architectures “are then. analyzed “with 
financial and _technical factors. + Impl emer 


‘compatibility requirements) ; financial (e. 
_ billing of. network services) and politica} 


Supersnip) stuff. .Seetion IV presents s -conelyding remarks, a 


o : Fi 7 ? 
&, 7 . 


WHAT ARE ACADEMIC SUPPORT SYSTEMS? | Es 


: Ht ; | 
The growth: of university academic and administrative fo ae 
systems in both power and scope has produced a growing intersection of ee 


these activities. The intersection is marked not by shared activities 


+ . ’ 


but by ae ‘data. Computations remain distinct; instructional and | 


‘ academic research camputing continues to be the,province. of academic 


2 


ccomputing,. and: payroli and finance remain in the administrative 


‘@omain. (In- this paper, all these camput&tions are grouped as_ the 
"-“primary systems", to reflect oth their importance and - their 


history.) -However ‘users of one primary system are -increasingly 


‘accessing. or ..wanting features qn the other primary system. The 
prototypic situation is a dean's office (or associate’ deans.on larger - 


campuses): Almost. every tool required. in this office is bécaning . 


automated. Paperwork is handied.by word processors and database or 


Y Spreadsheet applications. _Institutional research is _ conducted through 


_ wants the same ability to communicate tq administrative units when he . 


which. have the packages to do the. tistics. Perhaps “ ‘the most 
critical activity for the.Dean is Sond inse es between acadanics and 


administrators; = the considerable communication required © is 


increasingly being performed electronically. a se 


Other examples of. the. need for scddenic Support eyatene abound. «" 


A ‘faculty member familiar with electronic mail between his colleagues - 


assumes an administrative position, Crossover also occurs when a 


staff member takes -a_ class .and wants to ‘use the: _administrative 
terminal .on their desk to access ythe _acadanic systen for their 


assignments. These examples illustrate a key aspect of this. type of 


demand - Rnewlengabie users . making ‘Sophisticated | ‘bat - reasonable 


requests. : 


_ Three Grea: aiaescs of academic support | "services Haas « emerged. 
They may be loosely labeled as: _ Office autamation/information 


systems, institutional research, and communications. The first 


category includes many of the “convenience computing" “activities that 


are becaming prevalent, such as word processing, “electronic 
Spreadsheets, and the myriad office applications that respond So: well . 


to ‘simple database packages. The most important aspect of this class.” 
for the academic support designer is. the local. origination’ and. 


ownership of the datasets generally utilized _in these situations. 


, Such data poses less security and ‘campatibility. constraints to the 


rest of the systems. Another significant $eature is that many of . the 


applications. are user-devel oped; APPEE Etate central meats is 
discussed below. F 


3 The increasing - jiiportane of the second eategore institutional: 
“research, is indicative: of the more manager ial tone current in 
‘university administration. ‘Calculations such as‘the relative cost of 


educating a ‘stident in different disciplines, comparative salaries. by 


.departmen .OFs -the projected mix .of- students in 1988+ are valuable 


statistics _ in?” aplanning  jnd managing the modern university. 
Institutional research can be characterized by the eclectic sources of 
its’. ingut - data, its passive but frequent ‘:use of institutional 


aah osc as. wayreat or SIS -.student information systems) and 


ae ; : : : o 


« 
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. conditions. Retrofitting. is al ys_a d\fficuit task, and it is:‘hard. 


: arohaic but ‘required architecture. a ee — 


-the lack. of. need for its sutput data by. the rest of. the institutions 


see ance panei business acaias Ee = trends, SIS; -. mayketing 


analyses, etc. Where such research accesses university databases, it |. 


does so in read-only. mode. .and often for only aggregated data .: In’ 


addition, the results of the: ‘calculations are seldam accessible to 


other institutional units, ‘so that "production" concerns. do not: apply. 7 
+ pply 


While security issues are somewhat more important in thiS category, 


local ownership and read-only accesses of institutional databases sus 
limits the. Vulnerability. ; - + , a 


a the’ “third ‘class. ‘of academic siipport - systems is cannunications. 


“There are many implementation . _ of. computer -assi Sted’ communication: 


@électronic mail, digitized voice, voice store-and- forward, etc. 


Canmunications. can be categorized by. locus (intraoffice, ° interoffice, 


intercampus) with relative traffic ratios depending on factors such as °,. or 


campus g@ography, whether. the schopl_ is part of ae multicampus 


‘institution, and degree of national” “prominence.” AL “second | _dmpor tant 


ian 


and_a third major variable. ig the size of the average message. Sach 


, analyses * are important - in planning the communications and peewor i 
“aspects of. academic support _Systemss 2 — _ 


» : 2M 


. Several recurring. themes can be found win the ace ‘discussion: 


First, academic support” systems is the intersection of: two _orthogonal 
_ comput ing eee It ds. a clash _ of indie ee eteedeon aoagenie Asie 7 


aqitimest) an area the exenasis" On! ‘Seite Sitt’ pour’ ‘own way |. 
“meetingyan area where the . pha eg son ~“doing_ it" evs ary day.: °° = 
“Secondly, academic’ suport. syster it have 
doé@,not belong purely ‘on ei cec” ‘the academic .or administrative 
har re, nor is»it clear: just ‘who should manage this. Yather sensitive * 
‘service. Thirdly, growing as an inter face to’ existing academic and 


administrative . fa i saat age & Sort systems must usually be 


arcane set of ‘compatibility 


“to design a powerfull and flexible arate, that must conform to some: 


5 natural sérver. It | a 
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‘other end of, the s 


DESIGN OF ACADEMIC SUPPORT SYSTEMS 
* : ee ls i . . ae F 


rok ree : . . 
. eS 7 
~ 


The ‘design | of “academic support systens takes place in j a “highly 


- constrained’ and. complicated environment. Typical difficult#és‘ include 


‘retrofitting to existing systems, -the ‘need for significant 


capitalization to provide the hardware for the services, and the 
politics: of a visible ‘and _ Sophisticated. clientele. We will examine! 


pol itical sepecta: the mix of factors present in any situation of 
cour se. is quite dependent on the institution. . ‘ .¢ 

* i a - 7 ‘ 
Technical — ats 7 : _ a e4 ae 


Most of the technical design issues reiate to the dual ‘probiens 


of peovaa ing the. _ academic SupEOre Sane vehicles and error eis 


the choice of a hardware contigs arick 2 and the Sy oa of ‘avenues 
back - if o » the “primary systems are the. central. Gegisions; Secondary. 


of eric ibs icy betweert user workstations, | data ownership, and 


mecueyy mechanisms. oe ae 
® Baw * ea 


‘Systems; using a “Separate aint ane! with: interfaces to the primary 


169 


systems and terminals to the user desks; and, at the far end of the =. 
spectrum, a canpletely distributed © “system where user Stations are. _ 


- autonamous nodes on. same network that includes. the- primary systems. | 


Shar ing hardware with existing systems is _ ‘the. easiest. option 
technically, | ‘but few. computing, systems will > admit to the: dle 


Capacities that the support systems will require. , Using’~a ° mainframe 


(by mainframe we mean a ‘large word machine: capable of supporting a 
reasonable number: of time- shared-. users) »ail. terminalS presents a 


straight forward ... , technical approach, ° Total ‘interfaces to existing 


i systems ‘is kept. to a minimum, providing both security .and reduced 
developnent difficiilties. However, academic. Support system data is 


not . kept locally, increasing other © security _issues. Similarly,. 


Gompatibility of devices (e.g. printers, ‘crts, etc.) and software is 


almost assured, though in general at. some* cost: in. flexibility to 
individual unit's needs. Communications capabilities are also 


faci}itated by this architecture, and inst itut ional datq Held by the 
Support systems can be_limited to a single copy, reduci redundancy 
(dangerous. to the integrity of olstes») and Seoraceceaa “At the’ 
ibuted: network of user 
ra -Lopally, 


works stations, 


uv 


x 
a | 


me securely, ard often. redundantly. Communications: can be extremely 


: * difficult,’ especially with a variety of _systems,- posing a .n~ squared 


‘solution. (It is unusual that even off-the-shelf ‘communication 


systems such’ as ethernet will have identical implementations on..a 


diversity of systens.) Similarly, the number of interfaces’ to existing oe 


3 7 academic and ‘administrative systems gées. fran’ 2 to 2n, and security, a 
Jcanpatibility difficulties, “and compiextey. rises accordingly. : ee 
In practise; - the weaknesses of the pure, archi tectares: ‘ean be eS a 

resolved, and the stregths maintained, by-use of a m: ixed~ ‘architecture, ae 


where micros’ are net tad through minis to the peimaeey: ‘Mainframes. . AS = tS ; 
discussed._ below, sop an implementation is flexible but with a high ~~~ 


; degree: of ® npatibili y and a limited number of inter! ages to Ce ‘ y Z 

a. The minis al provide “the, hub; for Cemmunscat LONE an ard ia ae 
The cannunit tions backbane fist ‘reach to ; edge r Dived: in 0 oe 
‘the, academic support system. The backbone: Ta’ exist if “ Z4 


multiple site- multXpte host multiplexing is’ usdd 4S either primary - 
system, though - security and ‘traffic probleng;\car , 
-piggybacking onto such <a net. Ff. there are ~ tab. ‘nets. within 
.  , buildings, then. ‘the backbonecan consist of bric R Ero these: net 
( into a central switch device. If a canplete. new ‘ipackbone * is; need 


the - designer-.will discover that, due ‘to ‘Bntér setting gost corves, ries ‘ 
-telecammunication expenditures | may. easily exceed thé”. cost of. ‘the. ae 8 
systems being ais rae bite 2 ; * aoe al 
oo : Pintancial’ ‘ : o. : > oF. a eo a - 4 i 
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Firbticial ~ issues. “ane initial’ ‘concern is, the: funding for the 
hardware; systems develppment and thaintenarice. Costs, should be. broken 3g f 


, down: into.a one-time _capitalization/system development wand an ‘ongoing 
us system maintenance fee (which should include ‘periodic system: -, 


a Regardless of the technical désian;” there Ste < wgaveral , camnon | ran 


es 


upgrades) . Central stenis.” offer uniform or. pro rata cost schemes, E 


while the* distribute _. axGhi tectures. offer’ the. option of users 


purchasing their own: workstations, which allows’ users to provide for: Se 
‘their own needs. One’ “particularly sensitive ‘issue is whether new z= 


ha ms _ users be charged ESE’ initial system costs, and how new utilities are ’ et 
to funded. Group. Licensing. of software faces the same problen; the os, 
marginal cost to a new. user. is often ie ‘than the charges incurred by , ; 
‘the first PUECIEBeES. 
Financ ittg ‘the telecaimunicat ions backbone and the. interfaces to. 
the ..primagy systems is .a secon set of issues. The designer must __ 
; spedi fy a uniform “demark" point where user costs and responsibil ities i 
. * begin. :¢ Charging at this entry point cap. be based on several factors,7 
includdnky-prorata costs, speed of link, traffic Volume by bits_ or. 


Messages. (Sone . ports; such as bulletin boards, have asymmetric ; 
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. Gifficult to defend. 


‘political  ¢ . a.) mae? 


a . * 
: 1 . : cal 


input/output volumes; whether one charges for input on output traffic. 
is delicate.) To assure. canpatibility in cammuiications,; - -designers 
should ‘speci fy a rigorous protocol that usérs must ‘adhere to at the 
demark ‘points The level of the protocol depends on ‘the architecture, 


but - in. «general the specification should be to the transport tayet ‘of 


the 150 model . sit So 
- Life-cycle cost anatseia’t #5 See ve ana field where prices are 
decreasing; it superficially seems worthwhile to continue to wait.as. 


- prices to drop and performance improve. While replacements may pags-a 


straight-forward cost-benefit. _analysis,"" the analysis ‘for : new 


functionality must attempt to calculate. the lost opportunity . casts ~ of, 


waiting for increased BEAGe/ Pen FOmnance: ‘Such ) ealculatignk are aay 


Of ones. the academic pers 2a must be designed sithin, ithe 


heii environment: of the - institution. The consequence of t 


- clientele and the scope, of. the service increase the importance of the 


“political . design issues. Who Provides the support service depends ‘op 


, "the academic and administrative systems, the choice is obvious. . In a 


i 


. the haves .and havs 


multicampus’ institution with a centralized primary system, it ig “still 


desiratie fo provide the support systems locally. In a mature . 
university. with several fully. developed departmental academic Support. 


systems, the role 


-nots) must be carefully defined. 


Because thé users are _gunieeal ly sophi'st icated ‘and kriowledgable, 


e 


responsibility: their data. and. resoWrces (such as backups . and ” 
security) as well as application development where appropriate. 
Besides the obvious benefits of removing impediments to user power, 


such useFs tend to be more understariding and supportive of | the central ° 


systems. Similarly, these users | have the confidence -and the 
exploratory < ‘nature that create success ful user communities. User - 


, the opportunity oo taken to: allow them to assume greater — 
fo) 


education programs are vital parts of academic siipport: systejis, and. 


are often self- ceustasmng ak this level. ; F 
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central provider (and the discrepancies between - 
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‘-of shared ietter-quality printers, etc.). In adgitiay,. RFPs. may not 


. “round plug “in :a squage 
» Specifications, eed oF a 


™ 


oa ; 4 : a7 ; : : s : ar ; ~ a 
r eo. ~ | e 7 s . . ey e 
: q > rr. . , ; ee o a Re . 


IMPLEMENTATION ISSUBS . a , * 
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Many impYementation decisions. follow directly fron a _Weli-done : Se 
design. J itil Ce & 3 
system construction begins (e.gs - speed of» individual ports, 1¢ ation’ Fs ee eS 


came back as expected. Even worse is the computer: - analogue tag the « ° he 
-er re 


0 ket" phenomena. - when vendor . performance oS Re ae 
do © not. explicrely state, incompatible a 


’ ‘. = 


os a er 


interface environ 


‘ Viewing, congaems: Tyty on a functional; ‘level _ read | to. = vee Ne 
interpretations. OF";Se@filiar terms. Hardware compatibility. indica "8h ag “ee a. 
that peripherals may be’ exchanged, offering a redundancy that is o =a ar a oe . 


¥ ¢ viewing, can) 


valuable. Software | “compatibility .m means that a secretary trained on . ow) 

one work station can switch to. another; tif nésded. Data compatibility ~- © 7. 
Js Fhaps - | ‘the most critical: in. the academic Support system” wg 
“envirorment . with © its propensity~-far”. information integration and : ra 
‘exchange.. It / is  tncreasingly _ imp Popeye to be pole .to directly , : aK 


incorporate graphics or spreadshi inte. text Systems, to, be - , 
able to use_a familiar. word? processing editor “while “in electronic: mai : 
ee to be able. to consol idate spreadsheets’ across- -campus. ~ Note’ that of 

iplete “standardization on ? , 


lete ‘sta iza e text editor; one spreadsheet, one 


date ase manager j etc.. gives | no assurance of: data’ compatibility or . 
_ portability. Rather than -face a Gombinatorictexplosion of interfaces, 
it is-best to spamargize on a vanilla%fomiat (e.g. ASCII) and have 8 
-- each. ‘package provide .ifo- utility, to: vanilla. (Of course,.even = 
“ vanibla has different eiavors. ) Data ‘portability algo’. requires an 
meditm to: déal with incempatible disk fonnats, etc.;: the 


nications support. subsystem. should ve this capability. a : 


! ite, 


City is; of course, critical. Tpeis also, ‘weiusive 3in <a. 


” nine enyirament ,.- waitheits: high density. of hackers. _Ports into: 
the: primary’ administrative. systems ‘offer high * vulnerabil i gy for the' t 
institution. | One. valuablé >techniqgue iS-to restrict entry from the” Pe og pe 


academic systems into the adftinistrative systems to. batch- modes - Batch . 


offers the best epportunities for security checks and’youtnal ling. ' 
Batch updates such'as faculty entering final gradeg- cam be makte~, to 
pass throughi critical filters in the academic Support systems “before. 


entering fhe. administrative system. ‘Interactive: fgad-only ascess to r os, 


the” adminis@rative systems may be permitted, ;jbut more. Secure 4, 


- Wgernatives do exist;. small -high-priority_-batch_ “utilities: may be 
provided to fetch the data with e response d radation But 2°. 
=r orf a -Support | ai le 


increased scrutiny. In general the interfaces 


ae aa academic: ‘systems may be poy in 
; an q - f ’ F . 4 * 


es 


’ : ° : : S : 


F es : 
: To illustrate . these issoes, we Will describe the implanéritation J 
of an acadenic stipport sys at a. specific institution, -pointing out 
in parenthetic eae ae options aaa encountered. in ds ‘ 


Va implementations ° A i 
- “s me 4 “ BR brief | gescrippion Of the - institution. - and’ * - Se Seapeies: 
ee . envirorment: the University of Colorade. at Colorado Springs _(UCCS) » 
ges smallest (5000 headcount) ofthe four campus University Of Colorado 
ges _system.. -Traditional - ‘administratiye _systems,. yroll;’ ‘admissions ,': 


tea = * ; ‘billjng” and -receivablés, ‘etc<) provided centr Pat the main: “ganpus: | * 
at. Boulder -120. on ft away: on AWIBM mafnffane. Academic services — 


‘provided, clecally. on tworKed DEC machines with a remote site terminal’. “~ 
Switching — network 

- . No__apprecial e° epbeddead .base of departmental ere tee 
’ a. PLOCessors, | * Campus: deans and directors are_ central figures .w 


4) 


‘ : ‘bé tween campuses. A ‘single. Local “canputing services aeraeGran 
ee provides. the academic computing ;resources and operates the RJE and — 


ge ge RS ‘interactive. = Saentneeaieim central\ administrative — - = 


¢ 


| ae 


- (such as the Mei 
in word” 
_and— datas 


e- 


x. . puter. “(To experienced _ word 
voy . ‘processors, — a tpaceaaeae ‘wei, “one tamjéros: may be painfully 
cat, G, Cie - primitiv 7 gto nowsieds,: Hoppever ait'st jiced bread.) - The central - 
Zz AB cos  Sninis iene ged Pe ue potions Ooty: - 

4 = A choice tfade ‘to build an 
ee Ve “micro, miti, — -qnainframe- hierarchy- ad essiblg. fron'-.a ° girigle 
ini oF ; . keyboard. — Thi, en shad seveyal: alling virtues. 


“ae 2 ; 
janie’ Buipport. 5} Rte | through a. 


ee © UCTS - “envionment ; MultipGrpese ‘office automatidn. functional it LE 
We “gsers, who /hdd ‘ho ree andle any Of-these needs; | 


_par¢Icular ly costiy, ’ Iles unications:— . vos 
ie, On both the mic#os and: the ‘min 
ility and; staffing requirements 9) DEC 


7 ees pa hl ha ee ‘ ; 


wad .IBM;’ 4 DBC mini (VAX 7 NS War chosen because’.its canpatib#l ity. to~’ ye 3 
local. systems, while-micros have Been ‘confined, to-both. DEC and IBM. ‘> /: . : 
(Departments may acquire other: mi ae but. the demark gpoint of other _ he a 
brands is the multiplexor fort, ae ‘the -TBM "and j DEC camnmunications ~ ; 


x Paths are maintained .all~ the 0 the user by. the: sypport 
ge soordinators.) Micros are” being. acquire sige every top-line Office down 


a ee 2 oa te oe =a 6 


through all Deans and Directorsw@, |... = a 


. st j : 
= bane . ' a : . . ge 
nye ee | : 1 alt — 
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The . view into the micro's moAitor reveals. three “distinctmacninds” * the . 


“forming - the «ac Sue S¥ipport_ systems. Office automation and local © 


2 handled by the micro. _ Communications: are - 


_ “information management a 
Ver : un on «the mini through 
“electronig.mail- extends | to_ 


Nalgost_ all academic and - sauinistrative 
irea ‘ her“Gampuses. Institutional research is 
%, : : done in several modes, one of/ which_ is- _the- micro— _emulating_ an- _ DEC 


‘VT100 -which in turn emu 


— hes Bor communigations link from mini to. the central | administrative r 
Se. og Ee system.. _ The mini_ is also the RJE terminus of that tong-hauk: dink; sb 
Sere, that batch. jobs: submitted $6. the central machine can 
ms -" @ither ‘the mini or the mi¢ro' for research purpobes.. 
: 3, >. te ” e - 
Tuning the speed. of tie links between the micros and the mini led | e 


to several implanentation <options, “including. Ethernet and RS232. i 


While the price. of Ethernet has dropped rapidly,. surprisingly the 


oo: price of RS232 has dropped even more. Furthermofe the traffic volume, e Xe 
a while generally obeying the 80/20 rule, is a ‘lesser’ consideration ona ‘ 
7 { j- ‘autonomous multipurpose microcamputer, where cdimunication is just one 
* “yy oof ‘Several activites. Lastly, the bursty but infrequent line activity . 


fieant that multiplexing RS232 could be done at a input-to-output ee 


aggregate speed: ratio significantly higher than the standard 2:1. 
This higher ratio (at teast . 4:1) further improves the 


ae 
« 


eo _ pri¢e/per formance of RS232.. The -decision to. use RS232 as the. | ‘ ‘ 


* communications ‘medium was fered "poor man! Ss: "networking" but in* *‘ 


'. retrospect turnéd out to, be quite cost-effective in a ,systen, where 


a file service isa secondary activity. 7 7 
ane ae Bqually. impoy tant in implementation is the care and feeding “Of *. tes 
“" ° the academic’. Support. systems nse _ In_ general these, users; are: eg 
: oe SB 


. extremely busy .and have. little "hacker" instincts; ‘their _interest is 
“only in: a tool that wil save some labor. - Like other novices’, there 


» ds. often a good deal of* fear’ in jthease Users; “ in’ addition. they” are’ 
usually confident and ‘successful aya who may have difficulty in’ 


admitting their fear. (with ‘excite "}'m just too -busy to learn") 


- and . accepting instruction _from @ st nt assistant. These concerns 
should be acknowlédged and user education: should -be_ focused ‘in peer 


a groups. Moreover -$hére is an iapee 2 assumption by novice, users - es 


-that the machine, girfte Pt_/is_ sa ch fen device, will 


give them signifi¢an iit famoun 
_ * period, ‘(which. may tas® as. long 
substantial effort will, be;requii Then, once "past: this period, the 
oo - average user will find that as_he can answer, moke questions _ with his : 
7 . system, he. will naturally increase the “dpplic ttions he wiil tackle. 
The basic fact is that the user will aq more becajise ‘he can do mores. - 


Efficiency certainly NPEOVEE? but’ that, seldom trans¥ates into leisure : 
aed time. : ; 


free -ti ‘During the learning ; 
six months- fab an ‘infrequent user) — 
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ee 
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Several interesting observations - have eines 7 “= the ‘design and 
_ implementation effort} at UCCS. In. our ékperié we began by 


suggesting that users net buy hard disk: systems; . nines hard disk 


price/per formance: is. clearly the most. - rapidly changing. ‘aspect of 


micros. But the need for friendliness has revised this thinking; the 


complete menu approachs without booting +that is possible with hard 


@! 


disks is quite. attrattive to. novices. -Anothef? lesson is that too many. - 


functions — were | embedded — into. at Single keyboard. — The. _lagk. of 


keyboard; either ‘enought keghooxde must de provided for all purposes 
or dedicated - _ Systems must _also be acquired .to offload same 


: functionality from _ the*, academic. «Support - system keyboard . Fe A third A te ff 


'- lesson is that portables: ged rentals are’ important -to a successful 


implementation. Portables are. extremely’ beneficial to a clientele 
that ofteh have to: bring work hame. Rentals provided by the central 


coordinating agency may be necessary to Dr critica ‘ 
offices into the communication net. , 


- 


‘A. ‘Second set of problems relate ¢ to" the diffic ities in 


, agit Ji politically: unfeasible for the support systems to make demands 


these < 


“ree 8h onde: ae ayetens whose - antent: is to * serve others: . 
to a 


it 


waiver eye. the. current. ‘technolggseal changes. and their effects 
“on user $) “Ok i n 


ut ‘indigent \ ae 


maintaining -interfaces to systems in h the. academic ‘Support User _ 
is not the min user constituency. ‘The primary... systems constampiy~ — 
evolve in dynamics with their own user Ss. ‘The academic ‘support. systéms. 

must © — with these. changes | in an‘essentially. passive relationship; 


cron: precision is certicee but the’ discrepancy in.” 


“pattern, ‘is change) fe Murphy' s Law, which is quite prevelant:.in-a 


discip?'ine \wilret 


4. So<C@lled stal @ards-ts'ranpant. . |. - _ me 
ee a ° 7 er 
aes ta? THe? 3 2: of ‘Vcidemic support systens will certainiy increase in 


_ te. Next; ied "years. . Meeting its. difficult’ challenges will be a 
fete comput iti: a ; ; 
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Marshall Edward Drummond 


- LCUYAHOGA COMMUNITY cones, 


ere ee er 

ay Jets, Fog Be le Ss ABSPRAGY = : . 
Management in colleges . and Universities suffers frogy A 

general lack of. decistor’ ‘Support tools which provide_ decision 


ae swith rele y activity centered ~ ,infordation. 


is caer activi ve ‘Sost centered. information . Fron rere a, 


a _ data basés is fer. deh ida private sector counterpart organtzations 

, generalizing~on Size :of. institutional budget and revente flows, a 

F The AIM-Acongept “is” an attempt ‘to sérve three segments. _9f 

academic management. .‘with: data and models to ‘support "decision 

ee. making. The manag apap: and evaluation ofginstructional’ computing 

. in- areas. other. th dipent: computing | (data: processingécomputer. 
Jeet enee) a: the _ network éd ee and ‘comprehensive deévélopment ..of ‘' 


.* 4 ‘Aandveost-centered models with a ‘focus - 
4 on revenues and _ expenses Ciposuding cost ‘accounting. modets) are a 
“<> le areas _ffor the AIM ahs. Thesifttial: effort pe 


cost céntéred models. for 


vl 


4 Gecitcn support.” _ 
-.c ) initial. develqpmeny 


'p es Of.the system. Actital ‘use of he 
UpPprt will. begin in- SS ates year ee 


his paper: describes. the design “eoncept.- and . 
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“ACADENIC INFORMATION MANAGE MENT-~A NEW SYNTHESIS 


or oe . . coon, = “ft 5 Sy ; “ _ : a oat 


-,MarShall Edward Drummond ,' 


; ae ies : Se as 3 

Te Attempts... to ° create. _meaningful information . “for strategic J ofe 
planning and decision=making from: data’ that are..a_ byproduct. of am - aa 
organization's. accounting records is perhaps as old as the art of. 


wt 


accounting itself; ° problems of timeliness, accuracy, and : 
relevance have led the list of reasons why sophisticated a? F+ 
management, information Systems €MES) have: evolved. slowly. OY ‘ 


a 
zs 


. The rapid ‘spread of: cofiputers to perform. acedunting- tasks, 
_. .«.,@oupled with random access mass Storage, brought promis@ to the 
ae “" déeuelopinent. of computer-based management information Systems in. . 

the early 1960's; The. electronic computer waS capgble of x 


providing timely information, but ‘numerous obstacles ihhibitied © 
the.. development of. cost- ih, Sek and easy-to-use ats systems. 


. 


First and’ poreitese. among | ‘these problems © was” the ‘almost 
universal computer "“illiter y'" prevalent among top | level. 
Heese of. ‘the day.” This, i riter&cy’ inhibited communication 

etween. those who, neede informa yon Systems. and those who _eouid: 
jaeveios. “tnems. - Oe iice, * the nebessary. data were fragmented,’ | 
sezregateéd,. and. _g@nerally, unavaila@te,. for use im-any Liformation eo. 
system which might conceivably be ‘develaped. _ fae ge 2% 


de ri 


oe Harvison and: Radford (4972) “aptly” deserive this’ obstaclé: 


; Soe 
- Usually; when -the ‘process’. of data base aention starts, 
e 3 the. operation of each ‘component system, i under “the; ‘ 
control of tne manager: for. who at ‘was;createg. He .-% 
directs the updating~ of fj 1és ; id decides on, care 
bution of outputs, ~ Relationsh ps _ with other, 5 
2 are. minimal, mainly ee tp 
; - “ application was designed. did 
: oe Spchee to others. | ge 


mS - 
hey efi go 
uigersreaty r- 
er 


me 


Vuote. \ieserdbes peiativelyca weil: the’ “Aate . ‘or 
-laanggenient, as recently #6 the | yearly 1970 


“this? 
inforisatior 


gw .files*were |captive of: the application for (and the. useig by) “hich: . as 
they were dreated. The. first widesphéad ue of ew: database /- 
technology promi sed a aa source af tcurre mt data which , - apt : 
i Was access ble to:'‘aiit users. _ Again,’ how@ver, there; were. barrier ° es 
ee to the use pf thése data.” “The cénimpnicati probim “between 'the eS a 
fe executive a ae Teo nigede Soyer wad as, ever}. e 
: + . S : oa os ‘ Wes, gs Pr Z ie re 
P ee | : A ae: fs Dee oe -, 
re ee ae ey oR Bote 
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x resulting in primitive databgse structures which were difficult a 
to. abstract or summarize quid) ys. = a. . ¢ 


se : : ‘ e : : an? 
ees A significant. factor Mich snbaneea. tHe _ ‘develo opment of : 
-nanagement. information __systefs in the late 4970" S was. the : 


increasing nmumber-of young executives moving into. key. positions 


who. were computer literate. These individuals, as a result, were | 
well aware of the potential. of MIS systems.” Long and Brunn- 
(1974) note, "leisurely: long-range forecasting will .become an: 


> ‘’ kncreasingly-insupportabie’ luxury. Crystal balling won't become - 


outmoded, byt figuring out fast evaporating trends will involve 
: an unmeasurabdle flood of ever increasing; rapidly changing 
oe eae variables." These statements _ place into perspective the change 
*. in management thinking ‘whic resy ,from a rapidly. advancing 
computer. technology,coupied with ez gdlicational enhancements of 


managers who were in positions of. sdpport to top e@éxécutives. 


ee i . . . : with * : < : 7 z : 2 - ae oa 2 | 
viet. 3 5 pe ihe Gs ;. 
, Information Management in ‘Business and tndustry a 
; : ry ; -* xf 
2 Ss THe. rivate- sector began to capitalize on set. Cone 
DJ focessigj ~systems which were already in operation, Th cost of 
oe sys ems forced top management to be painfully Suaralor the’ 
gts of managing _and manipulating informatifn, - while §increased 
bn Ssure - for profits and productivity forced them to seek better  , 
. '° calternatives for informed decision-making. “The new cadre of 


a: computer | literate managers were quick to point out the- favorabie : 
a retuitn “on investment which was possible with contemporary MIS. 00. 
: awe me fis. ° Relational data bases were on the, horizon, | -and = more ...«, °- 


ae oe Pid: “data. ee eee es cand — retrieval opened the way for the i 


“Manufacturers bf. mainfranie: Sencdee rss. Cee ‘TBM, DEC, Wang, = 
- hegan to develop and seii mainframes | which were gondusive 
9” data - _ Sharing,. data base eee cand meaningful data 


workstations were- developed. ‘One-line query, graphics, and data 
analysis. were provided--if the entire configuration’was_ designed 
for ttiadt.* purpose, and | a single manufacturer (was ‘selected to 


al 
“a: 


Ba ae the system; ‘ . “ 84 ve i 
_ ss e / Rockart and” Freacy (1982) cite testimony from’ a+ Chief 
a re a : : Lug 4 4 a 
7 & _ Executive. officer. who uges such. a SySrele:.. ” = 
a f infaniteshelp. in “allowing. me to: a a 
re Winprove‘my mentak 1 \ OF. the company-and the igdustry wy of). 
Pe @'re insg If uch frore confident thatgylI-am' on top. of se ‘- 
iP the operatiofs-of our -cmpany and” its future peels e 
. . eae ‘a - . t . 1 » P * ° “ : és 
aan ss oc P 2 ."] ' 2 a a 
= a ‘ : a? ag 
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180 - a3 SS a a : ae a 7 : 
Anotheh €£0 states: t ae oe 
co bs Feankly, a secondary. but very” Feat advantage of the use _ 
Yor wae system by ne is the signal it gives .to the rest of 
o the’ cémpany that I desire more quantitatively oriented . 
l ; " managernent’ of the.«onganization. I ‘want subordinates to = 
{think ‘more’ analytically, and they. aré, °I feel we're on_ 
the _ Way. to becoming - a eter ee ety better managed | : 
ry i 
ae ; . . Pew ; 


as 


Testim@nies:* such’ as tkese ‘are becoming more + common amang:. 


CEO's. _ ‘These *leaders-will. and 


managers ‘td a “state-of. Sophistheah ‘ion which was, envisiog cand >" 


predicted in. “the 196 aie SUL required ae: impetifs ae bekpibar 
whip" to’ ta its a. Seeley ce 25" ae — : 


' _ sat page nium gears: Rave witnessed: B: os ‘adpeabad i in: tiie 
ceo erg ciaa te yee rmation Systew): | Pe 


drarehouse. managers — "SEO" ss Re ee hardware’, | 
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ful- older ie willecontintie to exist for"a. long time. ; , ; , 
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fa twowk information and management centene ere emerging to formilate ‘ 
solutions to these problems. For exayplé, BBN Int, a Cambridge ae ee a ee 
‘Massachussetts firm; operates a Network. information Center’ for CSNET.° . : 
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sciat Network Support Cénter for BITNET. _ EDUCOM will supply user service , Neg 


facet ties! to the > rapidly expanding & academic snebeorii Gg commnE ty: and City 
Machine that will provide deceetant facilities: such as fietwork address 
information for users and directories of adftware and hardware resources. 
This proposed Network Support Center will also coordinate the design and 
operation of gateways among BITNET and_ several other academic networks’ 
including a BITNET jink to Europe which will become operational this ay 
Spring. . ‘ eR 
Computer-based networking activity is beginning to expand between the 


United States and Europe. Several. interesting networks exist in the ~ : - 


vo 
European. higher education community, and efforts are underway to expand. an 
gateways to American networks. It seems obviqus that “academic networking pk 
connections between the U.S. and other countries will grow in importance’ as ee 
the technology evolves: ure the most important incentive to this ~ : 
growth will be the emergence of groups “of ‘académics in different countries 7° 
who want to use computer networks to communigate. The technology is ready 
and waiting* to support such international.oopération. 
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-. +. | Many universities need to use personal computer systems 
: ' either as terminals or as distributed process ing workstations, 
: There is an evgr growing demand for information to be transported 


Mp _ from the "main computer" to a user site, or vice versa. 


. Mes 


% 
a 
a . z 
i 7 _y 
=} : ed 
a = > “ 
\ > 
‘y 
= , : 
, = - f 
* a . ae 
4 = . 194 
6 . 
x 


o.. 
ERIC 


199 


a! 


WO 


9 


tad Ae eo 
. { — ae 


: =e . o : — ; : 7 
“+> K year ago, my department, McGill University Management 
Systems, . adopted a support policy for, personal computers (PC's). 
We standardized on the! IBM PC, and encouraged administrative |. 


. 


departments to use PC's. "At that time there were only three. 


personal computers in us@ for administrative applications. 
Today, that number has. increased to 25 and is steadily 


increasing; Several of these users have requested that 
Management Systems provide them with a way’to link their PC's to 


our large mainframe based systems. = 


Personal computer users waft to’ communicate with other PC's, 
miniconputers, ‘or mainframes to exchange information and messages 


Ne i gk nae Se eae one) Da) cede “ ogee 
and to share common data and devices. © There 


are several ways to accomplish these objectives. A simple way to ~~ -. 


they might, have the data in the form of a Spreadsheet. . A simple 
solution to the problem of getting this data into. our system was. 
to have the user print out the data in the form of a neat! 


ss Obviously, .it is desirable‘to avoid the re-entry of data > 
already in machine readable form,” and to eliminate the” ° 


are compact when compared. to \paper, dnd can be mailed. “Two PC 
users can easily @éxchange data in this way. The MIS department 


later), The problem with diskettes however, is handiing and , 


one point to the next, and this“can take time. : 


A better way for PC's to communicate with other computers is 


over wirés. ‘For casual telecommunication, the wires may belong 
to the teleplrone company... For more dedicated use, either a major 


etectronic communication can solve the-problems ‘of 
incompatibility, and errors during transfer. 

| For Casual communication between PC's or betweén PG's and 
larger computers, asynchronous (start-stop) telecommunication 
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| : board service (BBS). «x 


wire like that ree by the oe company). eg pe ereeae 
devices is done using the common .RS~232 interface Standard, and 
“except for very short distances, modems are used ateboth ends. ~ 
' Examples, of this sort of: communication. wou lid_ _be.a teletype: 
terminal hardwired to an IBM mainframe, or a‘ VT=100 ‘t@rminal” 


dialed” to a VAX minicomputer over the telephone system. 


ae _Telecommun ication is the first approach tried by PC users. 
The hardware requ irer mts. are, axPC with RS~232 communication, and 


ei peeks) ranch plan yaar rege - 


a modem. Most PC's are purchaséd | with a RS~232° port (6ften on a 
combination. card), . and modems can. be bought for very .littie or 
"may "already ‘exist within the user ‘s department. In order: to be 
» up and running, some software is needed,to make the Pc 


communicate, The software mMakes\| the PC act like ya “dumb" or 


"smart" terminal, as this is what the other computer “~(host) 


expects. Examples of this kind of \software are Crosstalk XVI, 


PC-TALK, IBM Asynchronous Sommuytcs tion, etc. Literally dogens 


of these software packages _ exist: portant features to look’ out 
for are: ease of use, ability to Hines popular terminal types 
and file trapsfer (upload, download) capability. - Other features 
include flefible parameter setting (so that you can customize), 
high speed (for local attachment); and automatic operation 
(automatic Log= -on, ,automatic answer). With automatic answer,ythe 


PC can act as a host system to other PC's, or run a bulletin 


rs) 


| eo The main ‘advantage of telecommuniéat ion. is that it is easy 


- to accommodate, and it is inexpensijve. Most colleges and 


munication. scheme, as it 


i universities can. eaSily adapt to this col 
. relies an existing telephone wiring, and common ly used_modems. 


, Although it’ works reasonably well, ,_and distance is no Barrier, ~ 


‘the software can be tricky to use: ‘there aré many different host 


systems that all_work a bit differently, and many kinds of 


€ hardware. are involved. At first, _the user tends to Re confused 


so ftware packages: rire the initial ‘connection, things tend to 


work .well as tong as the user sticks to one host system; and the. 
host system does not change pro@wedures too often (log- -on” 
sequences, etc.). File transfers often prove to.be especially . 
frustrating, as they often rely on the user understanding the 


host system! s editor, file. , conventions, — and SO on. Other 
schemes, and the slow speed . of conimunicat ton: But in all 
‘fairness this method is fine’ for cana ty use; ae * ; me 
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2 Majek dedicated: ‘networks support the interconnection’ of many ' 
devices (muitipoint). male networks ,are usually mainframe 


frame tied t’o. a large’ periphery of 
terminals or remote job én ry Stations. Wiring is usually - 
coaxial cable. or twisted, pairs. _Fither synchronous or bi-- 


synchronous (BSC) ‘data transmissiYn ‘is used (which are more 


oriented, with'a central mainfram 


complicated than asynthronous,, and Use : timing "synchronization" | 
for data decoding). ; .Cluster controllers and synchronous modems’ 
_are normally used to connect dévices on the DELwOEK, An ‘example 
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of this kind .of system would be an IBM mainfrawe supporting a 


network of 327x terminals,, perhaps using SNA, oO SDLC protocots 
(network software). — . ae ot 


| Thesecond approagh. to comiunteatipn usually involves the 
major networks. -, University campuses\ alyeady Rave such networks 


-atready in place;,_ serving both academic users’ and MIS. For this 


reason, the MIS.department is usyaliy attracted to linking. PC's 
in this way, as the network and expertise are well established. 


Hardware required to allow PC's. to-hook into the network.comes in. 


limited value), sophisticated software that ‘integrates with the 
host software is required-for file transfers’ or distributed 
processing. Recent examples of strch software are beginning to 
emerge, With packages like: Tempus-Link, Omni-Link, PC Link -:and 
others from firms well known in the mainframe market ---On-Line 


Software International, McCormack & Dodge, ,Informatics, Cutlinet, - 


Focus. These packages provide the user with transparent file: 
transfer (virtual floppies), data provided in the form of .popular 


packages ‘such as Lotus 1-2-3, or links to large data base |: 


a 


management systems. | j 


. « 


(LAN'S) are distributed data processing “{DDP). oriented. _DDP 


networks, but the layout ofthe wiring (topology) is usval 
different. Whereas major networks are usually wired like a star 
or a tree, GAN's_ are usually closed léops, or Open-ended chains. 


..' Phey are called "local" because they usuatly do not involve more 


than two kilometres of Cable, are are generally restricted to a 
single huilding or office complex. Some of the more popular 


df. PC magazine. F . Lo ; 
: & ° . . 
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“addition to > information exchange, they permit data and_ device 
sharing, and ‘are an excellent vehicle for DDP. Hardware 


@ network controller- which could-be one of the PC's in: the 
network, or a Specialized microcomputer .-_ ‘This controller, ae) 4 


« server, may also be attached to expensive. devices that other PC's’ 


The eee: atea “networks provide a new way. to-communicate. in. 


Ds requirements consist of a network. interface card. for each. PC;. and. - 


in -tXe network can share; hardware like hard disks or high’ speed © 


° .  “.pringfers are. good examples.; Software to run the network comes 
; ; ‘ bundled with the network hardware, and may include features like 
tors "electronic mail" for'user message exchange. 

a 3 me 


a ‘themselves can ,handle data rates of ‘up to ten Million bits per 


oes second (BPS). Ih practice however, such rates'’are not attainable 
with | the .memory. —_and input-output speeds. of current 


microprocessors and disks. The LAN creates an ideal atmosphere 


: — for djstributed processing through’ Gata and device sharing, and 


ce - their open-ended design allows for new PC's to be easily added to 
the network as the need arises... The major Qs sodvant aye. of LAN's 
are, their enewness. _ It seems that almost every LAN - _actual 


‘ "A. primary. advantage of the LAN is speed. The networks . 


re / operation is a beta test site (the us@ér gets the bugs sit for the ~ 


manufacturer) ;_ therefore these LAN'S ‘are not yet fully reliable. 


with the others (so what else is_ new?) The present level of. 


‘ - software does not provide a true multi-user environment, and care 
‘ must be exercised to prevent users from crashing the network _ or 
corrupting files. In spite of this, networks offer tremendous 


- promise in the years ahead, and _ are well suited for use in the 
somewhat: autonomous and - localized nature -of college and 


‘university administrativ structures. 


“Kt McGill we Nave tried various méans of getting our PC's”to 
talk to other computers. Presently there are 25 PC's used for 


administrative purposes. For casual telecommunitation we have 


_ tried the IBM asynchronous communications card; the AST ComboPlus 
: card — with~ _on-board asynchronous’ eng eee _the IBM 


IBM loSt out, we now equip all our PC's with the. AST card, and 


‘ a use the Crosstalk package.’: The AST.card offers memory. and I/0, 


“Microstuf's erosstaik XVI communication program: ‘In both aaaee 


makes economic good sense, and takes only, one slot. ‘The: 


crosstalk | package: does. _everything we expect | it to AO, is _fairly 


* 


We have. a network SE 105 3270 type terminais: which are used 
for our on-line systems (IMS, TSO and MUSIC):- Into this network 
we attached a PC with an Irma card from-JAC, arfd found it served 
as a _Satisfactory 3278 terminal. __The software did not_. provide 
for any fite transfers, but this is presently being recti 

F : TAC, ‘and. new software upgrades have been announced. ._ Some BASIC 

; » °‘ Program icalls Wwere provided for. user-written . file transfer 

4 routines, and- we tried writing some of these, but the results 
Were poor; as even a ‘compited BASIC program ran too siowly. 
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The only local area nétwork we have tried is. pCnét, “with two- 


machines. The documentation was rather.poor, and the network did 
‘ot work due to a conflict with hardware interrupts. — tater ; 
release . of PCnet provided the user. with .a.: means re Select Po ee 


interrupts,. and we tried thts as well. This got PCnet working, 


‘but there were still some problems with sharing a printer and 


have two proto 


using BASIC. Part of this was the fault of BASIC, which’ tends to 


take shortcuts and bypasses the disk operating ‘system. ‘We: are 


presently treteles fa Me and.waiting for. ae ie tbo mature. Our 


sister universijty in Montreal, Concordia, ssMuell. the -Nestar - 


ett. . ; 


to hardware oh the micro_ end of £hings, ‘we also 


ol converters at the mainframe end. These allow 


network ‘with 20/student PC's, and it is running 


“In addition 


remote users with terminals or PC's emu lating termrnats to dial 

in and-emulate fluli- =screen 3270 type terminats.s_ ‘This'works, but 

remote access ,is slow, and the. emulation and conversion add 

considerable, ovexhead and complexity to the communication. : 
\ 


Our eventu -goal- ,is “£o. get our. sauiniztrative “-PC's 


communicating. ~ Oi 
mainframe, and us 


it ne tHeir micros. They would also like -to 


Dit ae 


_ transfer — data from the PC to our mainframe. - Providing. this 


kind of. service. requires a data distribdtion. strategy. The key 


issues ‘here. are: _accuracy, security, ‘arid. back-up_ of data. We 
are concerned about providing “data to users’ that. could. quickly 


become. out, of date,. or be misused or wiped. outs ‘In-order to- 
establish a strategy'and a method, the creation of _an Information 


Centre within the MIS department is appropriate. - The Information 
Centre provides ugers with ‘traiging, | advite, and access to data 
on their own terms. The Infor 

Dat€ Base Administrator, . ‘and se he PPE OEE tae software to. 


get aata to the users. ot ES : 


Ap example. of Such software is Tempus ~Link from Micro Tempus, 


-Inc. ‘in Montreal. -Tempus-Link provides PC-users with "virtual 


f loppy -disks". «which are actually VSAM files..on ‘the = mainframe. 
About 100,000. lines of code. on the mainframe, and. 2K of *code_ on. 
the PC. are .involved in this micro-mainframe . package. The: 
software also provides utilities to allow the MIS department to 


‘download: files to PC's at night, keeping_ the. PC files current and- 


ag@curate. ° Once data is extracted from MIS files; -it can be’ 
encrypted, so that it cann be misused. _ Opera ing in reverse, 
it also, allows the MIS department to upload PC uset ‘files at 
night to the m&inframe for secure’ paee sues ° 7 


A _ look ahead to the. future; brings: a vision: a: _ many 


- improvements in Pe communication. _ In October IBM announced’ the . 


3270 ‘Personal: Computer, and the. xT /370. The thrust behind thasé 


new .products is to tie together the various elements of comput ing 


and office automation, with the’ ‘PC. serving as the user 


workstation. Greater integration of micro and mainframe 


technologies should result. With major networks: supporting PC 


workstations, and local area ‘networks, . DDP may. become-a reality - 


at last! The pubic telephone conbantes are Also entering - the 


ation Centre staff works with the ~ 


users would like to access data Stored on the~ 
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optics., ‘In oe ‘Northern Telecom is one Sretersé a concept 
calted thé "Open World". This idea revolves around the use of 


the SL-1 telephone system to fully support digital data 


‘contmunication between every conceivable informat ion device. Data 
transmission speeds of one million bits: per second ‘on ordinary 


phone wiring are operational ‘in the lab. The future \of PC's and . 


Eenpates communications is indeed'a promising OUR ; 
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MAINFRAME/MICRO CONNECTION~-THE USER"S WIEW - 
Dr. Allen Brepke; oud a 
' President, Mesa College 7 
Dr. Alan. Creutz, . 
Technical, Director, © 
,. Computing Services 
va 


i , san Diego Community College District 
“San Diego §. ae : 
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Many computer vendors’ are. currently offering micro- 


computer Workstations which can be “integrated” with. 


their mainframe computers. , Popular advertisements 


today can “interact” with virtually any mainframe, for 


any application. This. article discusses ‘the functional 
needs that users have for micro/mainErame linkage and 


identifies the technical iséues involved in meeting 
‘those needs. 


“ 


A 


207. 


a] 


208 _ i 
Sy 
HATNERAME E/MICRO CONNECTION--THE USER'S VIEW . 7 
“ ; : eo ‘ ; 
. As: President of a twénty-Chousand student ) community college my 


primary concerns have fecused.on academic and educational issues. However, . 


‘am spending more time as a business manager in a business operating on a 


ry tight margin. I am responsible for fiscal, human,; plant, and materiel 


Bources and I must operate an efficient; oats -effective organization if I 


more crecently; with the fiscal climate currently prevailing in California, 


constrained resources. I cannot afford to miss any opportunity to increasé. 


access to . eae to. etp me organize my institution and ciety for its 


- Sverre the ‘efficiency of operation in higher educational ‘Anatitutiona 


substantially. The bencfits of automated data processing falls primarily 
into three ateas: ‘ 


x 0: More efficient processing of routine ‘activities such as funda 
disbursement, registration, and PEePeEMIE and disseminating 
7 . transcripts. 


° . . 


oe 0; More accurate and more complete” “tracking of operat ional data 


a oo ' 
‘ = 
. ¥ . 


-o; *‘ Routine reporting. of useful ‘information to ‘monitor on-going 


- activities such as new registrations, current fund encumb~ 


rances, allocations and budgets, and pacity and student 


ment. Ina sophisticated data processing. environment which features On-line 


‘ administrative systems, a terminal on a managet' desk can provide - imme 


ments, faquity work-loads, eaglatration totalg _ etc. Planners and deci- 


_sfon-makers hold. high expectations for the cont ution of these systems’ to 
effective planning. All of this data is‘“now Yollected in one central 
location. Creati¥a use vi that information should facilitate effective 

_ y leadership: ry . fd 


dynamic needs af decision~makers. In current ee ‘@ata pro- 


going to create a high-quality product.in quantity within tightly‘ 
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cessing ayatena; the data are organized to support administrative processes 


rather than creative planning. I know << Che penny how moch financtat aid 


of that Zinunctsi aid has gone to minoricy or handicapped Students. I ‘know 
how many students.enroll but £’do not know what courses a: student is 


taking, how many unite he has elected, or his ethnicity. 


while process within an | organization is usually rather static, the neads of 


decision-makers. are not. Planners often need to. integrate data developed 


in diverse administrative offices. Currently, for instance, I require 


detailed infprmation on ‘Program cobts owhich involves detail data. from our 


syatea: organized so that I can anderstand. the per-student coats of our 


various programs. [ need to determine the marginal costs of additional 


acudents. . And T need to identify. the constituent. costs of programs ~~ 


‘ 


As a piannee: ‘1. need more than simple answers to factual questions - —~ | 


need to be able co speculate about the congequences of possible decisions. 


Does a program become cheaper per student with larger enrolimenta? If ao, 


what aré: the break-points? Beyond that, L ‘would like to link my programs 


of ditteccnt Programg; fn tight of the mission of my college and the 


placement profiles of.our students, to-determine where to cut, and where to 


._ augment, programs. I should be able to create models'of my institution 
Sateh new programs added and very different curricular mixes than We 


cuyrently Support. I believe that, fundamentally, higher educational 


< 


going pamialactatixe processes. What the microcomputer adds is the 


Capability for the planner and decision-maker to access the data and 


mantpulate ic for his or her purposes. A number of microcomputer programs 


are both powerful and easy to usé, thus z sllowing the planner to remain 


“lose” to’ the data and prepare complex. | mode la without becoming mired . in 
programming tasks. : . 


oo: A pteruinat “which can perform asa common data entry and 


inquiry terminal to administrative systems. 


Ae seand-alene microcomputer which aanipulates data which I 
enter myself. 


: to. A‘ microcomputer able to process data stored within che 
‘administrative systems. ~-° - 
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1 obvtously do not need a microcomputer to serve as a terminal to ghe 
administrative systems residing on a mainframe computer, but it is far. more 


micYocomputer and a mainframe terminal. _ x 


| owe 


Among che applications I now use on my stand-alone microcomputer are word- 


cated computing network. Data created at one microcomputer station is. 


“available at all other, stations. One file_can support programs at many 


locations, and one ‘database can track information tnput from various 


offices. ‘ a : 


\ “os 


4 


Oe See ee ee he = - oS Ree eee tee ee a ee - 2.43 2 See 
Complete iftegration of the microcomputer into the administrative systems 


network, in-addttion, allows the manager to extract data from the adminis~ 


computing metworks, as‘required for the most effective application of the 
local processor to Solve a policy maker's problems, ts ‘difficult. Although 


. * 
% 


senvenls4 ‘to have a single computer station at my desk than to have both a - 
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The lagearatin of different co pater components can be likened to communi- 
n 


cationibetween human ‘beings of/different cultures speaking different 
guages. — If Yuri Andropov wishes to ) communicate with Ronald ‘Reagan, he musts 


_ Reagan; | he fmugt speak to eee an a language which Reagan can interpret, 
and then his.thoughts must be structured so such that Reagan can make sense . 
of thea. Similarly, for two computers to communicate in a functional sway, - 


they must transfer data -- and that data’must be readable, arrive at the 


correct location; remain coherent, and be usable by the application 
program. : , . 


First; tet's consider “establishing a communications Link between our 


desktop micrdcomputer and a mainframe computer: Conceptually, this is 


-fairly straightforward. Unfortunately; because of the complexity of data 


communications technology, theimarketing strategies of most, mainframe 


computer vendors who hope to keep customers locked into one ‘product-line, 


and the entrepreneurial nature of microcomputer companies, the user who 


hopes to integrate microcomputers with mainframes is often frustrated by 
the incompatibility of systems. The difficulty of interfacing microcompu- 


ters with mainframes is not one of technology, buc one of marketing, of 
priorities and; of slow y devetopment: 


plexity of the task being. defined. Considerable expertise and time muét be 
devoted to develop a rompzete ‘communications capability. ’ . 


In an attempt to provide the feaaecoek for devetoping a standard structure. 


for interfacing various computing systems, the International Standards 


Organiation (ISO), in 1977, developed the Open System Interconnection (os1y 


Reference Ree The: tern ‘open systen means that the system will ‘support 


communications process which must occur for complete integration of 


computers: Figure I » attached, illustrates the seven functional layers. 


The bottom layer, the Physical Link, describes the physical connectors and 


- cables necessary to link systems and the electical configurations employed. 


‘-A widely used standard for microcomputers is RS-232-C, which defines 


precisely-the electrical signals necessary on .a 25-pin connector. Unfor- 
tunately, despite to efforts of the electronic industries of America, no 
single standard has emerged. It. is ‘indéed frustrating’ to find that even 


the simple physical connectars used are often incémpatible, and special 


communicating at the higher layers. . 7 


The next layer, ‘the Data-Link Layer, is somewhat more esoteric: This layer 


includes those functions necessary to ensure that.there is-a valid communi- 
cations link between stations. Carrier signals are monitored for quality 


and signals” are snout plexed, ‘that is, arranged so that MEET PIS: signals can 


ransaiseicn line to see if. signals are garbled. hecauan more than one 


‘signal at the’ same frequency. is cratamee red: at the sane time, and signal - 


errors are Bete ctnds: 1 
rates 
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cabling so that any station may contact any other station, with alternative 
routings for backup or for high-speed versus low-speed transmission. 


from hardware vendors, although software is a vital part of their opera~ 
tion. Users \typically look to software vendors and programmers to solve 
the problems $f the upper three layers. ’ 


e ‘ 


which the receiving station recognizes the end of a transmission and sends 
out the acknowledgement signal. It ensures that the receiving station is 


iiainframe database’ to be used in my VisiCalc modelling, but the download 
process is not run within. the context of VisiCalc. Instead, I first 


use VisiCale to process the data already downloaded. 
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Of course, if the Presentation er has Log been: properly implemented, the 


data downloaded from the mainf 


‘accessibie to the VisiCaic model E wish to employ. Thus the ASCII data on 
the mainframe may have to be “translated” into the DIF format required for 


VisiCalc. 


Table 2 presents a view of thesé seven layers in terms of a hypothetical ; 


conversation, over the Hot-Line; between Premier Yuri Andropov and Presi- 
dent Ronald Reagan. ; : ot 

There “are a | pimber of comtion- ways in which microcomputers today are being 
used within mainframe colaputing. environments. The most common is-the 
simple ,applicati8n of the micro as a “dumb” terminal -- that i8, as a 


terminal communicating with the, mainframe emulating the m@inframe vendor's 


own terminals. No data are- stored'in the microcomputer; and no micro- 


‘We might note that, typically, the creation of an effective communications 


link with the mainframe for _line~oriented activities (typical of interac~ 


eration of vendors,’ ‘there are a relatively small number of variations 


invotved; and common communications packages available for most micro-_ 
ere ec allow communications with most common mainframes. Most on- 


different formats, mechanisms, and protocols has led vendors to concentrate 


their efforts on the few widespread systems and ignore the less common 


’ systems because they are insufficiently profitable. In general, 


asynchronous communications can effectively allow. microcomputers to perform | 


time-sharing activities, while administrative applications. often require 


synchronous: communications. — _ Synchronous ‘communications are more: involved, 


cations. 
A more Creative use of the microcomputer within the mainframe network is 


for file transfer. _ ‘In this: mode, : a communications link is established 


the microcomputer, “that ts; copied into the microcomputer’ s memory (and; 
usually, stored on one of its floppy diskettes). Once the file transfer is 


‘completed, the data is available for use by microcomputer applications 


programs. Often, the. data must first go through some conversion program 


which performs the functions of the Presentation Layer. VisiCalc files, 


for instance, must be in the DIF format (Data Interchange Format); not 


normally found on mainframes. Thus the mainframe-formatted file must be 
read, manipulated, and rewritten into the DIF format. Clearly, the user 


carries _the responsibility here for ensuring that the problems of presenta~ 


And the communications sytem does not concern itself with either presenta- 
tion or application. - : . . : 
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the application program. : - 


This ultimaté integration of mice Ocompaters into mainfra$e computing 
on 


“environments exists today only in a rudfmentary form within some office 


local microcomputer would perform those functions it had both the capa~ 
bility and data to perform, and would automatically request of the main- 


frame necessary data and transfer activities to the mainframe when it 


xequired the capabilities of Facilities of the ‘larger system. When 


mats the data from the mainframe into the format expected by the microcom- 
puter application. Thus, the user will (probably) not have to acquire 
special microcomputer applications software once s/he has the conversion 
package. The conversion packages will be marketed as part of the mainframe 


tayers of network architecture will become invisible. 
Suggested reading: - 
perfler, Frank, Jr. and William Stalling, A Manager's Guide to Local 


Area Networks (Englewood Cliffs, NJ: Prentice-Hall, 1983). : 


Hartin, James, Telecommunicatious aud the Computer [second edition] 
(Englewood Cliffs, NJ: Prentice-Hall, 1976). : 


Meijer, Anton and Paul Peeters, Computer Network Architectures 
(Rockville; MD: Computer Science Press, 1982). 
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This paper reviews hardware and software trends; and discusses their impact © 
on future data base and data communication systems. The introduction 


' describes how these changes will affect organization structures and how data 


processing management should respond. The majority of the paper describes 
the complexity of_multi-vendor environments and the emerging standards that 


are. needed to deal With the Situation. : ties 
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In the early days of commercial gidta processing, it was expected that the 
computer wouJd solve all business problems in Short_order. The MIS or DP 


department was looked to as a white-knight that would. §lay the "paperwork _ 
dragon". When werreflect. on those days it is easy to see that the computer 
has helped, but it haS taken much longer than expected. The first systems , 
were rudimentary batch systems which underwent constant,maintenance.— The_ 


while 
of . 


ey 


“back-logs for: most companies. ; : esi ; 


management and Yarger budgets, has stabilized the situation. By using” 
on-line transactions and ad-Hoc query systems, end-users can now get limited 


organization. This is unfortunate because further progress is halted as 


various groups begin fighting, for control of data processing resources. 


In ord&r to optimize the use of these resources, we must recognize that the 
end-user and data processing are in the’same-boat. Each has certain 
strengths. and weaknesses which must be matched in cooperative efforts in 
order to build the overall company “information utility". It is crucial __ 
that companies recognize the importanef of this “information asset" because 


information will become the new source’of power. As Our economy moves’ from 
an industrial to an information based society, data will replace energy and 
‘natural resources as the most important company asset. | fg 


Data processing currently manages this data asset, and in’ one sense, is 


_ e@aSily-accessable through an information\né itl drastically alter the - 


-responsibility of educating people on their use. 
4 feet ae! ae eo 
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‘ Le is new role, data processing will produce actual products or services 
hat are delivered to custopers and generate revenue to. the company. The 
ote will not be ‘just_one Of. staff support, but one of line management. 
- “Ys ‘Qatd processing will begin to reach out frog jts "back-office" location to 
. permeate the entire organization. The traditional data bases and mainframe 
processes will. be distributed throughout the organization. More batch | 
processes ai? '-g0..0n-line and the data networks will be connected to voice 
networks in order-to reduce communication costs: The multiple communication 
; . med i ums of twisted pair copper wire; fiber optics; satellite, and microwave 
ee -™ will be alae bY specialized PrECES ARES in a network control center (see / 


“ 7 Figure 1)s = , _ 
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ff Much of. thie basic technology is available today, and some Srganizatons are 
trying to apply it to their needs. However, there are a number:of _ 


problems. Often the various tools are not integrated so that they can be | 
used effectively. They are not structured properly to address the_new areas 
of network management, word processing, office automation, etc. Also, most 


organizations are struggling to adapt existing applications 0 utilize the 


= ' lower cost, higher performance systems. For example, it is Predicted that 
, ‘the cost of. a five MIP_ processor will -drop from two million dollars today to 
$360; 000 dollars by 1990. In. the same time, the cost of one megabyte of 


memory will drop. from $10,000 to $160. 2 _Existin applications - are often - 


unless. redesigned. 
: enOeNeE _exampl@ shows that. conmiinicat ions: costs are predicted to rise by 


will fall by 20-30 percent. 3 This means we must place data and processing 

power at_the location of the primary user. Furthermore, these locations are 

constantly changing as companies grow, merge, or. reorganize. Often . 

: the tactical data to the division or department level. Now that personae 

“ “ computers are available, some PEpAERMEtS data As further pecan to 
individuals at a local level. : 
The new systems must allow for this movement_of . ‘data and processing logic 

: . between various machines located at ql). levels in the organization. The 

flexibility will allow data processing to minimize costs. and achieve the 


high level of responsiveness demanded, by todays dynamic organizations. ' 


; Unfortunately, vendors have not built their systems to accommodate this __ 
: _. level of flexibility. For example, IBM has multiple incompatible processor 
\ lines that are only loosely related through low-level, terminal-like 


communication protocols. The a exception. is the 3000 series processors and 


and. ee leprosescing monitors are used; Recently: IBM annauneed 4 its new 
_]. PC/970 which is compatible, but the other PC models can only act as 

: terminals to-the mainframes. Furthermore, the een and Systems 34/36/38 : 
are all incompatible: , 


oo 
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Even within IBM's compatible mainframes, it is difficult to upgrade from one 
operating system_to another. IBM currently supports three major operating 


requires the new 308X series or 4361 mainframe. For these reasons, the _ 
migration to XA is projected to stretch odt until the late 1980's. While 
IBM will improve all of. its operating systems, and make it somewhat easier 
to convert from one to the other, it does not appear that IBM will introduce 
a new operating system ta replace these three until 1990 or later. —' , 


‘distributed systems because these are invariably iiulti-vendor environmerts. 


This means not only different processors and operating systems, but’ also 


Eventually, these networks will be cannected by protocol converting 


Adding micros to the network -furthers increases the variety. There are 
numerous vendors supplying clerical aad professional ‘work stations. Each 


support for one or more of the communications protocols. Thus, there wil] 
be mixed mode networks that have mainframes, mini's and micros that can at 


for explaining the problem. = 


thirds of the large 30XX machines use SNA:4 IBM implements the lower and 


middle layers of SNA with a combination of hardware, firmware ahd access 


¢ 
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a At the lower levels, there” are s veral standards that are fairiy widely 


F supported, e.g. RS-232, X.25, etc. At-the middle layers, it appears IBM's 
= VTAM and SDLC protocp] is becomings one of the defacto stAadards. WANG and s 


DEC also.have their standards; but.these each have the ability to 


; interchange messages with IBM. - ost of the minicomputer vendors. support ‘ 


~ Suelbgintcyp ie iicieiede eject edd fecha dete, 


a ~ their own protocols, the X.25 protecol, and many are also supporting IBM's 
SNA. A survey of non-IBM minicomputer users showed that by 1986 70 percent 


expect to use SNA for commurrications. 5 An example of. such a network is the : 


Austr aliag Social SecurityySystem which will use SNA protocols to conhect 
thousands of WANG systems; to Amdahl and Sto#age Technology ey alli 
There will be nq EBM mach ines Sere in the system. 3 


x 


we 8 of different vendor. Over the next ten years, these top two. Tce. wild 

A * become more -refined (see figure 2). This. refinement will be gradual,, but 
steady. Already the presentation and application layers have been _. 

subdivided into foundation, facilitative, and application layers. IDC; in 


{tS recent packaged software report;® calls. these categories utilities | 
application tools and application solutions. Further.refinement incTudes 
the relational. DBMS ; separate network control, active directory control, 

’ query, and fourth generation application deve lopment tools. User written 
application logic is Shrinking as the new tools provide much of the 


functionality that: previously. had to be put in each application program. _ 


-. The newer application packages” also take advantage of the better development F 
A tools to provide better features and more flexibility: ; 


Word “processing is one of the newer areas that needs to be simplified for 


easier exchange of document is word processing. There fs no serOng 


a standard. There are "also some proprietary implementations A 
emerging as defacto standards. WANG has recently made the det? 
system available at a nominal fee. The WANG Information Transfer” 
Architecture (WITA) will be one of the document formats supported.by AT&T ; © 


Information , Systems. In addition to their owns WANG has , also_ committed to 


Sree techies (DIA/DCA). This architecture is built on top-of SNA and is 
_ imp}emented in the Distributed Office Support Services (BISOSS). DISO0SS is. 
“- an_electronic mail and document distribution, storage system. It is 
‘ imp 1émented on.various IBM machines and will _gradually be used to 


interchange. dagtiments between al] IBM word procesging products. «Given IBM! S. 
size; DIA/DCA is likely to become as important as SNA in future years. 


~ 


Another area that will be more important in the future are the specific 
industry standards. This will foster greater electronic communication |: 
between companies in_the same vértical industries. Standards are occur,ing 


faster in banking, stocks, insurance and other industries where the major 


product is already based on information. But other industries are also , , 
building networks which span companies. For example; the airline 
reservation systems. that are used by all airlines have become of strategic 


importance to the operation of the airline systems and to the’ proretaba ity 
oF the mere rdual carriers. « 
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into a strategic revenue producing systems. In. these situations,, DP 


‘These examples show how an internal data processing support systems can gfow: 


‘management must change from t¥eir budget-oriented, staff-support Serspective  . 


investment, as well as service and cost reduction. a 

These industry wide systems also dramatically reduce the lag’ time between © 
making a decision and seeing the Pesults. For example, using traditional 
order procedures it can take a month or more to'mail an orter, recieve 
shipment, be billed and finally to pay. _ These times jassume normal 


n. This 


processing by each company and mail as the method of communication. 
can be further reduced.fo hours or minutes if all processing and. approvals 


can be reduced to a es fe all the companies communicate electronically. It , 


cafly. By speeding up the basic business cycle; many_ 
other. social events are-also effected. NaiSbitt refers to this as reducing 
the “information-float"-! io. . % ae ES 


-* , 


are handled electronica 


* each offering, and consider both compatibility with previous systems—as well 


as growth into new areas. 


‘Most of the new decision support and application development tools ave been -. 


systems. Shere is'a gap between the operational systems developed aver the 
Jast.twenty years and the new tactical/strategic systems we are attempting 


to build today. This ggp forces redundant effort in order to transfer. data 


developed in isolation, afid do not interface with first generation“DB/DC  ° 


Beda sé he eee ot Ret RI, a A ee oo ee 2 ae co 
Tha, new communication Standards mentioned earlier must be improved to offer 
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“Legend: « a : 
‘B= DataBase : =. 
_ MP = ‘Mainframe | “; we y " : 
-- NC = Network Control ie . 
PBX = Private Branch Exchange a —— 
LAN = Local Area Network , e So t 
’ ~ : < aN 
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This paper’ will cover: the evolution of the eee some oF the problems 
- encountered and fhe Solutions ery teed: to solve these Brobhens: 
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‘PRIME NETWORKING AT THE UNIVERSITY OF ARIZONA 


Working on the premise that the.University's administration could. better 
f 


survive with oe tee eiee he information, the Administrative Data 


réview included systems currently installed at the University as well as 
outside vendor hardware. The pene se at that time included a Control 


purposes and while the » ee systems offered some interactive processing, the 
resources were a Saturated and did not ee for sufficient interac= 
the ' total administrative comput ing ene was still undefined, it was 
recognized that a _ solution was necessary which would take Sivilesge of the 
latest technology, allow the greatest amount of flexibil ity to accommodate | 


newly defined | asersmand, appl ications, and permit redesign/progranming ‘OE ° 


"ola" systems in order to utilize the. ‘advanced ‘techniques available. a 


Several sessions were hela with computer genders to learn what kinds of 
systems were available to satisfy the University’ s projected needs. 

The vomiting, proposal was, to. iristall a. network xo) eae commonly referred: 
to as as “supér* minicomputets, to ‘be dedicated solely to adwinistrattee 
computing. ‘Superminis. -are extremely power ful computérs and rival the 
capabilities of the tiaintrame systems of, only. a few years ago. With the 
supermini, The University of Arizona obtained a system that was relatively 


feu i - 


re) 
ERIC 


o£ systems. eg oe ; : 


processing allows direct control of user hardware. A network allows the 


229 


lew in initial cost, required a minimum of personnel support; allowed for 


” s modular arowh ane eeu high coees Sian een processors. 


and’ areee a variety of software packages: to aid in the rapid development 


‘The networking capabilities of the Superminis allow them to be defined as 


"nodes" and linked in a distributed Processing fashion. Distributed 


systems to be: Linked through telecommunications and thus access data from 
one node to another as may be desired. ‘The creation of a unified shared 
sdwinistrative data bank is possible while maintaining the advantages of © 
distributing the workload over multiple © ystems; Qne of the big advantages 


<: 


of the superaial network concept is the ability to retain large data files 


After an extey sive evaluation of iinicomputer systems, PRIME Computer 


cofboration ; was “chosen as the University of Arizona's hardware vendor. ‘ 7 
A similar evaluation to identify software development tools resulted in the = | 
: So ee sete oor = ae, see 3 = a 2 ~*~ 
PECHASe of TRANSACT, a full screen block mode system generator to interface. 


‘to{the COBOL applications to be designed.’ 


ee = 


The first of the minicomputers, a PRIME 550, waS obtained to support the 


ee Admissions = The B deveioeerte of a system for Police 


@! 
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~ alsyali system for the development staff. as 


‘ engineering firm. This allowed some initial trai 


ie 
Ra — 


* 
At the time of the first installation the University of ‘Arizona's approach 
was to decentralize rancwere. systems by locating the computers in user areas 


or-in close proximity. In this way ‘user departments would budget for their 


‘own hardware and fund the construction. of a room in which to house the 


hardware. Using this concept, the first computer was installed in the 


Administration Building, two blocks from ADP. 


¢ 


- Administrative Data Processing, prior to this timef was primarily a software 


-, established as a forum. for ee betweeri ADP and, the user ommunity. .° a 


ae 


development group. The network concept presented. Some unique challenges for 


ADP aS a service coraentastion in the areas of site Coupe and oped 


ices, epaihings documentation and resource planning « User ‘groups were 


Wg ~ 
- ae ae as 
a wee : “~ o: aa = 
is ee} ; : oo ; 


“installation of the first PRIME : Conpicer the 2 formation of user groups and 


lowed shortly thereafter _by a ‘personnel /payrol/ aeeing system: 


- 
e 


Development of new systems however, was compticated by. the “inter faces re~ 


fing and: familiarization on . 


quired to other ae deal ae that were running on the DEC and CYBER . 


cow of the PRIME computer ; this .interface pecans Cutiber seme due to the 
a a : 


%y 


ff 


a) cares 


: physical. distance between: computers, and the differences. in the DEC; CYBER eos 
aiid" PRIME system protocols. — 


These were 1) ‘police Citations 2) Undergraduate eeenetene 3) Purchasing, 
Vendor system and 4) Payroll /Personnel /Budget ing. eysteiti: All new develop- 
inert was’ also located on the 558. ‘The 55d served approximately 40 terminals . 
with 2 MB o£ memory, and user response time was suffering. This was due, in 
"gare: to ‘the mix of. production and developme At Seeigielaa: sadatige of 
increasing user needs for processing capability\ two additional systems were 


purchased. As with the first systein, the additional computers were in- 


stalled in decentralized user areas physically remote from ADP; . 


é 


“ 


7 A PRIME 750 was purchased by the Srasenk Services aonenG to aia -, 


Another PRIME 550 was purchased by the Alumni Development Office and 


Athletic Department. Soon after arriving, the Student Services PRIME 758 
aaa nee: 
was running a Student Health system with over 30 terminals ancl thes The 


Student Housing system was under developuent with 8 terminals for program- 


ming and testing by. the devetopnent group. ‘The Alumni system 550 was 


running with over 29 terminals in operation.: 


Various problems with system overloading soon began to develop. These fell 


into three general categories: ~ _ ‘ 


si) Technical Support . : 
2) Operations Support a fs 


3) Proprietary Rights = 2 
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During, the first 6~12 months of operation it became apparent that a techni= | 
a 4.- 
a eal Support group was needed to address several isguee with. wich ADP had no; 


~ 


* ‘prév aug sagen These included systems software support; v thid party 


sogtware suippo 


” 


"planning. is. “group was “ereated through ccerieeacion of personnel within - 
ae ee - 3 Na a 
‘the ‘department ida = 
4 - = js ees e Me t 
. : a 7 Piss are < 
* eR Re cL: ipo 


were ce First, all. major Bes po & the. > PRIMES nesded to be backed up” 


mt for “someone to monitor printer opefations. A 
io 


ae as ee 
Since it was not eseeibie’ ‘to find new Operator, positions, it again. became _— 


necessary to absorb. these functions. within the. department as H&A been done "3 


n : ,, 


en ee nr ET TT 


in providing technical support. merenver: as systems: :Beceaia! ‘more’ ‘Sophisti- 
cated and the. PRIME computers more! ‘saturated, operator support was necessary, 


. to respond “Wee various systems were in Séntent fon ‘for- available resources: 
: . 3 : 


Pinally, because the inftial PRIME hardware, ad Sgtins development had been 


v 


funded by the user departments, ‘users felt they, had | ‘proprietary. rights to. 


ee - dictate use of their hardware: Sometimes. to the chagrin of the > primary : 


needs)" which: résulted in ep anecer OE apehicat ons between computer. e 
nrovgrout this, primary users were’ considered sand ‘resources. ia inta ined to - 


process immediate and. projected user needs. ‘atth. the acquisition of more ; 


7 hardware and: communication with users, these situations have been f resvived: 


ws 
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y* installation. tp avoid these problans. Se pe — _- 


‘ ‘3 


Super iiinicomputers and two 2250 "Rabbit" systems. - ~ Due to the igeation of A 


the computers, it-is necessary to handle both local and* remote System: 
linkages. Since two of the fachines are now located in the same. room in 


ADP, they utilize PRIME's jocai area RINGNET via the “PRIMENET Node 


Controllers (PNC). One of the ‘remote site machines - is conhected via, the. a 


Multiple Data Link Coritrolter (MDLC) «: ‘tite, Univer sity is planning for “the 


acquisition oft two. PRIME 9950 computers. These will also’ ‘be lopated in ‘ADP , 
f and be Linked to the. network via PRIMENET Node ‘Gontreitera:: "Future plans 
oe . ot include the ‘creation of a data base to encompass’ ee on ‘PRIME systems. 
A data’ base administrator has beer: appointed to begin the. planiping ;, im= 
plenentation and control of all data. ‘The ‘PRIME INFORMATION data base 
system has been Biirchased. ‘for’ ‘use cha the organization. . Because of the 
>" ourrent interface problems between’ INFORMATION and the current data struc~ "i 


‘ ss , ture, it is. possible. that. all ‘Gurrent product ion systems. will néed to be 


t 


e! 


v . u converted in. ‘the ee. nee Breseie time development is. underway to - 
create: ‘a: complete comprehensive student ae base under INFORMATION. The 


data base will be comprised of aes from numerous ‘files and Ebel >the 


University Aimini stration ad-hoc reportin y and query capabil ities: thus far. 
ao : — : -. 
“not possible. : = a *, : 


a ‘ 
A 


i Progress. to. date at tiie university of nel zona Mministrative Data proccesing: 


‘ department has been significant In lieu of having a large. mainframe; ADP Tage 


ngs used min iconic: *bultding blocks" “| shrive at “an affordable highly 


wed 


sophisticated network. . This network, can handle numerous large on-line 


systems while retainingthe flexibility of adding additional Systems to the 
network aaa of shar ing. data in a controlled, planned manner. The minicom- 


puter “network will continue to expand as application development and 


implementation proceeds. Micro=cgmputers and smart terminals will be in= 


: 


. stalled in local and centralized areas of departments. Large minicomputers 


-the 
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located ia ADP will house. databases that will be created from the: ‘astabase 


oo 


subsets currently on the. PRIME machines. Database software, query ian- 


guages? and a variety. of easy to use powerful andy fiexible tools for 


information access, processing. retrieval. and display will be made avail- 
to meeting its goais oF srovidind the administrative activities of 
the University with cost effective and efficient administrative operations, 


timely, and use ful data, and appropriate information for planning and 


t 


management . ’ 
eu , . ~ ‘ 
3 , 
. : t 
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oe the University. ADP, through its network approach, will be. well on — 
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‘Electronic Gamesmanship: 


> Pitfalls of Implementing on MIS — 


Valerie 55 Perotti 


_____J, Witttam Hilt — ; , 
Hocking Technical College os 
Nelsonville — : 
ra Ohio . 
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When Hocking ‘Teéchnicat Cotiege recetved a sizable eeanE: ‘for. the ; 
development of a Management Information System, it seemed that a: 


new_day had dawned for organizational information handlitig. In | 


‘reality, the implementation of the MIS has proven to be much’ more 


complex than Lag cae .This paper details the. problems — 


reasonably effective. : . 
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 Hocktig Tachnical College fsa small, two-year. institution of oes. 
secondary technical and /para-professional training. ‘The tural, Appalachian 


nologies. Many graduates” go directly into jobs white Bome go on to. four year. 


Bachelors" programs. A Bien titeant number of: students are adults .who have 


The college_ has. a combined adiiniat rative/inetructionat comput ing center based 


on an H-P 3000,” gepies 3. In addition, approximately 15 micros of various 
Qrigin have been purthased independently by various college departments for 


Burposes such as CAL;.CAT; computer literacy training and instructional devel- 
opment. 


The institution has avoiyed into a dyaanle maleic campus facility. with an 


administrator base of 25 individuals—all having their own needs and notions” 


of a Management Information System. Two approaches to software development to 


meet these needs involve the “quick and dirty" eee or the systems 


approach. — Satisfying information needs. through. the ' ick and: dirty” me thod 
may be appropriate at times; but developing a system ohat addresses all the 


important decision areas of the institution in.a coherent fSeneen is 
critical. : > : a 


” 


Hocking Technical Ccllege: ‘has been with a" “System of Sorte” computer 


system_ since the day it opened in 1968. Over these 15 years” the college has 


ized each time a new package was purchased. The end result became little more 


‘than utility. programs to satisfy short term information needs. ‘The goal of 


tion at various levels of the cegenteation Enrollment information for the 


‘Director of Admissions and the President. should _be from the same data base, 


.. With the sundiaol a ‘Five year Federal Grant, the notion of an MIS at | 
Hocking’ Tech seemed more real. _ Not the least. of ‘the motives driving the» deci- 


Vals" "The: most important problem a4 the system "used for managing information 


at Hocking Technical College is--there ian't one.” Placing the MIS as our 


. first priority in the grant application, we were delighted when the grant was 


funded, with ely minimal cuts in the MIS requested budget. 


Reasoning that there was more to know about MIS than we had evidently; 


learned -to date, we planned to initiate our development process with the help 


of & consultant. Since,, upon ‘being notified of federal funding, we had been 


receiving consulting agency brochures by the bagful, we assumed finding such a 


consultant would be_a simple matter. WRONG! We followed a procedure which we 


“feel was particularly useful. -t 


; - CONSULTANT SELECTION 


: _ Along with She RFP which detailed our expectations for consulting ser- 


vices; we required an on-campus presentation by individuals seeking to serve 
‘as consultants. 


Fs 
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We ctearty attputated tn the cover letter the amount of. time and money we. - 


felt we had for project implementation, based on project funding. = 
Along with mailing. RFPs to all consulting agencies which 
us, we catled individuats and organizations whom we knew to_ 
in the field. Among the people we contacted were a University: ‘resident from 
a major western University, a provost from a.major southern Uni ersity, a : 
senior administrator at a, major midwestern University. responsibl for manage~ 
ment information. ~ In addition, we- contacted_ sister technical and community — 


had contacted 
knowledgeable 


CAUSE office and nee helpful general information and several _veferrals to 


mailing tisc, we. made direct phone calls. inquiring whether they might be. 


interested. "he it turned out, the dollar limitations. on _ the first year's 


thos t heipful if Die woutd offer the’ broad view of what could be before we 


began to think about specific software Belect tons 
oe C 


One of our most important criteria was that the individual: we chose: be : 
lucid and “non-technical” when dealing with the college management. The abil~ 
ity fo communicate the complex to .a group of the uninitiated was a prime . 3 
trait. We-knew that to gain not only information about the system, but 


Seneca acceptance of the system we _would- have ‘to use- ‘the consultant as 


was relevant and hetpful. Indeed; -this part of the process was useful in that 


it established for the administrators, present 3 a kind (of overview of the needs 


be tiade because of the MIS. - ‘ 


Our final selection of a conaultant came down to several key: pucecre: 


the ability to communicate, a track record whict’ we could check through refer— 


ences among colleges similar to our own, & reasonable proposal; proximity 


within a reasonabte distance to our. ‘campus 5 demonstrated mastery of appropri- 


. 
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& ae EMPLOYING PROFESSLORALS . 


ware; those who. were primarily system engineers who had little experience 


with user contact’ and those who were. neither but hoped. ey could “learn. on me ee 


interviews. They cousu leant; Tale eindcoeiy reviewing S pietkoitiaa data, came up 

with three of the same five candidates...” .The strongest -catididates’9n paper, we 
found, were also* individuals who had had. soge contact ‘with ‘the college Over ' 
the years either in instruction or phere es computing. This led: us to:an ‘ 
interesting conclusion. Individuals responding to our national and regional 


-ads did so inspite of our Little known name and location-~on spec-~so to _ 


speak. The individuals who respotded locally, were people who had a reason to 


want: to stay in the community or to affiliate with the college itself. From 


among these people we found a much more attractive group: of candidates. in 


terms of credentials, experience and information. In a_ sense, their "Limi ta> 


his head. Second, he had, _by force ‘of the many | demands on his time ; been .. 
forced to say “No” to many ‘potential | users of the system so often that he had ; 


tost credibility with those whom we would hope would approach him for asiis-. ee are 


tance. Needless to say this created a certain tension about the selection — ; MSs Es 
process which might not occur at other. institutions. However, it seems likely 


that the attendant Aontern would be quite -common~-that this, individual would 3 


hired. Thus, it became very ‘{mportant: for’ the successful catididate to be able . 
to cope with the delicacy of the sitaatton and still get the job done. ‘Other ih 


criteria we sought: inthe candidate. were: | good communicative skills, under- 


standing of the H-P 3000, ability to program in several languages including 


COBOL and Assembler. Expertence with ‘Management Information Systems was of 


ry 2 a ee Se 


‘major importance. After at least one prime candidate _was- enticed _ away from 


° “ye 
2 : . 


et US. _ Along - with enormous competence in all of. the ‘characteristics | we 


Center Director. : , 2 = . ce 
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responding to a brief Sere how do you anticipate the Management informa- 
tion_ Sy sren can be used to serye your needs? _ Some individuals did tot _respond 


tualizing system applications. ‘Some. articulated very_ simple, _ sh 
cific _programming needs; others sought complete, complex~pt : 
7 computer when they imagined what the system. could provide them, This prelimi-~ 


‘ nary information gathering was doubly useful: first, it provided a “forum” 
for:'all interested parties to express their: expectations; -second, ity gave our 
consultant (and the principles within the organization) some notian of the 


general level of naivety which marked potential usera of the system when 


implemented. On hie first visit to the college; the consultant met with the 
college president to. ) get an overview of his expectations | of the ‘precess, the 


‘responded to thé- earlier. requests “In addition, the consultant ‘spent: oe 


oS : : a F 
ae ‘REEDS ANALYSIS 


. long range plan for MIS: ; es ie : i 
. it, A general tnformattonat waeeeug for all interested parties) conducted - 
by the Activity Director and Grant Manager. . i : 
eo . : 
2. A format by which individuals would dubmic specie reduests for : a 
software development, parchase: and ‘hardware ‘allocation. 
3. A series of individual interviews ‘between Prograiier/Aval pat and ; 
potential system users to clarify and elaboraté on system requests. ‘ at 
7 4a A costing-out of : Pacuests to report: back to sequaneore” on what per~ - 
“3 ‘ sonnel, system and institutional resources would be. Necessary to moo 
° actually fulfill the need expressed. The xo ant’ peteerd to help he 
. with this. , ae 
ah Ow Gg 
5. A cotlege committee to prioritize user ‘roquesto. aa ‘ 4 as : 
. : - vy “%y a 
6. A “long”. ‘range plan: based. on comitted priorities: Ye ; tg 
To date, the college has completed steps one through, ‘iltee: . ote 
: & ete 7 es cet bs 
: : : : 7 . "* ‘ * - 
5 ee ore 
ee See i 
Sg Oy 
. a =4= aa *233 Se: : 
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e sf i ue ao (Ss 
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ae, 12, Systems, considerable effort went into planning. the relationship between the 


ae “MIS _and, on ‘This ts a step which’ 


important steps were taken. We divided computer “service activity into ‘ee 


major Functions: college operations/ instru uctionat- Bupport: and Management .._. 


' systems development. Both the. Director of Soeur tng and Pesrnics Services and 


nature. ° 


gers and administrators in a dialogue regarding .the dave lopaietit of the MIS; 


develops _ programs and data base in support of: the MIS, and is deve toping the. 


s0- -called “long range plan" for system services. Together 5 the two indiv d- 


.will be involved and are ‘about to develop. policy on dociitientation. and user 


access. All 18. not sweetness and light, . however; for the two have major 


. “philosophical differences in: such matters as ‘system security and- user access. 


With the administrative structure designed as it is, however, these differ- . fe 


ences of opinion; (t005 seem to be working out. A key reason for. their wile 


that users” have "played them off against each other,” claiming that the one or 


‘the other was not responsive or reliable. At this:point, they meet regularly ” 
to- aTScuss requests for this reason. - 3 
COPING wits HABDWARE ° ea 


In. our eagerness to abtdia MIS’ development Funda we Seepiccked the tmpact 


a _bfoad-based system would place on existing mainframe operations. _ Indeed, 


oad ‘be. well- Saeevad. to pay » the assessment fee. And sO it was. The outcome 


ge ar a cs, eae 


was. a_ report which offered three SHEESrene approaches, the ‘cheapest | of which - 
we aélected. ae ‘ 


- ; ; SOFTWARE “AND VENDORS .. _ 


2 After a considerable amount of time and effort: ‘ta setting goals for our 


‘MIS system, a decision. was made and approved. by the President to implement the 


financial and budgeting section of the Management Information System. Time 


was of the essence because funds. would expire. An institutional philosophy 


had always been to “do it yourself" or. develop home ‘grown software. Because 


of problems this had caused, a shift or change Of. phi Losophy was’ neceasary. A 
SOS ns budget BIEreM, could -not-be hgme gtown with exieting personnel. 
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Because existing hardware limited vendor availability, an ‘effort: was made to 


* 


The vendor. also ‘con-" 
diictad an on- site deino at our institution. Two other vendors were contacted -~ 
with one not responding to our invitation and the other noc- providing an - 


encumbrance element in its system. After several phone recpmmendations, a 
decision \ was made to purchase the _system. ‘We learned throu gh this early — 


ouss Vendors; naturally enough, sell their own products. Contacts with simi- 


lar tat much more productive: Requiring a list of. customers is © 


Wiel agate? 
a 3 ., 


a oe io at ea aieel 


» SI here aR rer ah ded cierrfeiAe remit — [ent aaah dati de hres roland 


us with the understanding which this short year and a haif has offered with, Pr 
téegard to igang Information Systems and their implemengation. | As we, move 


wwe NG the oo are. also earning what is doable, what” ic costs, and oe Tong_ it 


/ uted throughout the college plant. While the: MIS has been initiated, the col- 


lege has also been. in the process of ‘constructing an ‘Information Sciences 


aan well as ‘a CAL lab and micro labs as well as an "Office of the Future.” In ° 
. ‘ order to intégrate data, audio and video functions campus-wide, the college - 


will be. installing. Broad Band cable plant within the next six months. This 

. developm@nt will<clearly mark an important milestone for the MIS as well as_ 
for campus information use sophistication, for it will allow data user inetal- 
tations to. interact ‘not only with the mainframe but with ‘each other; Again, 
in order ‘to make maximum use of the opportunities this development offers; we 
expect to@iake use. of consultants knowledgeable in the potential and persetts 
of the ‘lod al area network with “egeard to MIS. . 


. 


& . - ue 


eee afd geWent -1HEOrwALL On; These people reason that syatematization is 
‘tantamount to fossilization, stultifying _creativipy and limtting the ability | 


of the institution to change. - Some are simply*fearful of an encroaching tech- 
. ndlogy with which they are unfamiliar ‘and. uncertain whether they are capable 


of* learning. Our strategy in coping with these individuals is to “let be, 


alidwing those eager for MIS assistance tq@ilead the way and demonstrate the 
usefulness. of the process. We hope that, if the pace is slow and progress 
well- publicized we will continue to attract individuals to participate through 
‘success. Our Director of Management Information Systems assures tle the eager 


people are io to keep her busy. ‘for the term of the grante Once” a number 


. Tech’ MIS will be facilitating the planning process at the collége by 1987-- 
—- ust a dream when We began to think about da for federal grant for a 
des a “Management. Information System. 


the system as well. If it meets our high hopes and Sree Hocking 


sho an 
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MANAGING RISK—IN-SYSTEMS. DEVELOPMENT 


ro Marilyn M. DePaoli Bs 
"+: sPeat,: Marwick, Mitchel & Co. ql 
_-David.J. Ernst - : 
Stanford University . 
- _K. Scott Hughes = _ 7 ; 
«Peat; Marwick,. Mitchell & Co. 
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Impleménting majonFne \information systems continues to be a risky ; 

ae » "venture. -This paper pr 

Bis development” eee ee assessment . ; 
Kribed and illustrated By showing how Stanford . 

ersit eto improve the management of its systems 
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. MANAGING RISK: IN. SYSTEMS DEVELOPMENT 
- | 7 


Implementing major, new administrative systems for “colleges and uni~™ 


versities continues to be a risky venture. .Campus officials must. address” 


complex systems’ approaches and design decisions as they attempt to Keep pace 4 i oe 


with technological advances in computing hardware; software and Communications. us ‘ 


It is no longer: unusual’ for development of these systems projects. to exceed $1 7 : 


million. Failures can jeopardize normal ~operations such as registration, 


payroll schedules and beecneees project Atpica With unsuccessful L projects, 


makes one kind of systems Seyetuceene’ project “less iikeiy. 16, eee than 


another. We know intuitively that projects of long duration normally have more 


problens than snoETeE CEM, brojeets. sARSEIE sy ‘bro jects peeves: Hany end 


difficult and higher ‘risk than projects ie Shiv one or two users. Many 


other RAGEOTS). - stich as ‘feat liseity with the PEGRDORORY experience of the 


give us a better chance for success. _ = = 
“In the September - October 1981 Harvard Business Review, F. Warren McFarlan. i ° 
. 7 : ages 4 ue he 
‘published an article, "Portfolio Approach to Information Systems," proposing — 


that mia jor disasters in system development: efforts could be averted. by assessing 


. os 


the tisk of projects, separately and in the aggregate, in advance of imple- < 
mentation. He ae vocates that the management approach should be designed to fit 
wit 
ar : . , 4 
the tevel of project ‘dnd portfolio ‘risk. - Z a . 
f . a ee Re oa de 
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UNDERSTANDING: WHAT RISKS ARE) te 
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university m management as. it deseribed agetens | deve repienes issues that continue 
mB 


“to plague the University, Stanford requested Peac Marwick' s assistance in 


expanding on HcFarlan' s. basic concepts to develop a ‘risk assessment proce ess 


specifically tailored to the’ University environment. 


. : ee : 5 -* 1 


University’ 5 approach to risk assessment and port folio* 4 management . 
. te a ¥ 
- ° i eee ‘ . yey = & man 


‘isk _as they relate to the system development process. 


; 
= SS oe a 
3 ’ 


. Ahazard is the specific situation that introduces or increases the. 


ey nes sass ; 
probability of occurrence of a loss ets from ‘a peril, or’ that may 


influence the extent of a loss. Such. ‘BES dations are slippery floors, 


Oe inexperienced management or earth fauy s. In: a system development 


-process,; hazards are defined as situations from which peril and loss 


‘ might” be anticipated; such as a large - ‘umber of user dgpartments, 
inexperience with large system development efforts, Or insufficient 
user involvément in-the project. 8 
\ co SESS ieee o--- eee 2g Hee - Ho Je --- - ---- - er - : heck 
« A peril is the contingency which ay Cause a loss., such as an accident, 
} explosion or fire. In a sysiem levelopment: process, perils are such 
‘contingencies: as poor sy stem aesign, design. Not meet i) 1g pes require=. 
ments and budget overruns. RY, ; ¢ “apts 
er . - = t 
. x ‘ - ‘ 
a " : i 
: % : , 
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=By a S'portfolio' we mean the ‘complete ‘set of systems development proj ecrs. 
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. Risk is the uncert ainty. as to an event; s: happening or the extent of” 
a 


consequences” it it dees: happen, For “example; the San Andteas fault” 


(hazard can” cause an earthquaig peril). with risk varying, abcendi ing on 
~ such factors as population iis and time of day of o@currence: Risk 


for a university’ s system eee yoenene bares involves exposure , to 


ments, costs that as exceed bilagers and completion schedules much 


longer than anticipated. poe 4 
. ‘ . rae 


os as 


By measuring ‘risk; we are sah seea ng that. no isks be taken. Ypuever, we 


need- to under stand. tisks fully to effe Brively a mana @ them. Generally; higher 


risk systgn deve lopment projects must “have associated | chigher benefits: The 


pera eae best route for deve lopment, requiges: &n evaluation of che risks. 


involved | as a their Hgnificance, ree oe ‘pastebility, consequences i and 


- hae are the alternatives? 2 ; ya: < 


What are ' the associate ‘risks of the aiteridtives 3? 
Whag is s theNgisie of ¥¢: developing a system? 


~ 
» ‘ . 


we 


‘ -- soa , Be ‘ e . = +5 “ - 
O ASSESS RISK «; ‘3, ; 7 : 
= \ : . - 
Risk in syacen development efforts can be assessed from three key elements. 
These elements, are. pias structure: and techno logy. Hs fs 


tenes ot time tp develop, stariine: levels and humber of user 
: o. an 


.@ i 
2 : . 


a: i ara a 


Me, 


Bey 
i = 
nos so v Care oe . zt ae 


. ‘Structure. ‘cansi igers, the. degree’ to which the users and data processing 


ee 


-can define the ‘requirements of the system, the impact on user “operations: - 


re - and procedures, the functional and. wianagement qualifications’ of the. 


data proces ssing. project. team and chk administrative and ‘control 


eee . crs Tet 


. progedures employed - ; . er 


i nce a£' the yproject team, the eee 


Technology nology examines the ‘technical: exper / 


ees Sees the development etivirdnment, ‘and the ‘technical 


4 


process. : : ea moe fh wo 
, Seg FP mg Mae ia ° = a1 *y 4 
‘The. components used - assess risks will vary tor ‘each ‘insti tu tion 
. 3.3 = 2 
- depen ing on the eee taken tovard spares gala O1 exampte, : 


-» avoiding ' ‘home royn" s stems. will fice. isk. com onents that are si gnificantl; 
g gr y P gni y 


"3 


different from thosé that do primarily in-house. dévelopment. Institutions that, 
have chosen. to use only leading-edge, BF state-of-the- art. technology ‘will have 


: “much: ‘different risk components than ins titg pions chat eect to use proven or old 


“ ao & 


cechno logy. ; s a % r an io : _ #8 
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At Stanford, we closely examiried oy approach tgw systems \developmenc 


tied back” re the, three elements: : 
. * 

Mllustrates some of che, quéstions for 

a ae , . 


projects and postulated 63 questions tha: 
size, structure ane Reenncrcen Table IT 


Stanford. 
7 


An overall objective in Stanford's approsch to risk assessment is, to 


at 
convert a * general cent tte understanding of ris factors: ato | Specific, 


criteria to be used in decdeubaene Specific reer atid elassitigacionss The 


criteria used ‘in the questionnaire design ‘are: ; a 7 
: Pa a Gk ee - a i. oe ° 
a : ie aa om ae es : aN ; 
i Neo S:., 3 : : 8 : : if. Me 
tn ae 7 : - DAN h, na 
eo re , . . - : : Z ; 
DA ra (ae ms ee ne eee | < 2 


PR EST et a nae gabe dbs ie oe Qe ee ns 
; : ‘ 
‘s,s FACTORS. THAT AFFBET: RISK. 
“ 4 4 ae Pe Sa" 
oa P z SIZE s % - ; i ; 
ae - Dollars 
, - Time’  - ;: . oat . 
- Flexibility in schedule : 
~ - Data processing staffing level : * 
7 User staffing level o - 
a ‘- 'Eage: ‘of ‘staffing “i vie: 
- Number of user departments 
- - Hardware oe 
‘= Software 


a - Development tools/techniques: 
- . -: Communications approach 
wate “ - Use of software packages - a 


e 


- _ Technical experience of project team ~2_ 
Availability of backup personnel 


p Vendor -experience. ; : 
‘Stability of development environment 
Data conversion complexity . : 
- Performance requirements ; ; ; 
Security requirements : a sa 
, - Complexity of papplacation interfaces ; 
eo 7 os ae nae 
: : ; 1 
ee xs * STRUCTURE ‘ . he inh : - ‘ 
oe oo . a ; aa ‘ 
$ >; Project management 2 - 
- User support, attitude and commitment - : 
: -: User functional and data processing experience = : ‘ Mo 
. . = = Project leater experience He 
Ss - .'7 Ts: project team functional knowledge net Ba SG 
| ‘- Functional réquirements definition and’ volatility? .” Pees 
R - Impdct on userx operations a See VP Nen 
Sas eae te 
tae cee Tee ee 
eae a 
Seer , 
; ~ A . i 
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USER STATING LEVEL 


[Wiad fo the expected qaninum eite of the veer prajaeb. 


team? 2 
= = 3 s . 
a. Ltd - 
b. Jods 
c. 6 t0 8 = i 
4. Proce than 8 . . 3 
. ou on We eae 
pds abe user Cling level (enpected spelling level) adequate’ 
for the peojecal ‘ 5 . 
getae ae, Seen . a 
a. e level of stetling x --- —... aus 
h. fed, anticapete minor % 
- gechedule aoe 
: Cied, vill lengthen project 
3 a3 
‘ - 
e., 292 te 1008 
hb.” 67% to H9% 
co. WE in 66% ; 
; 4. OF to 332 _ on Se i. ; 
tu. Nov difficult wibh it be to tain additional pe en 
stalf of contractors duc-to apecialiaed ehill requirements, 
etc.? * _ 
pa + 
ai? 
: - 
ARTHENTS : : 
; : 7 
. ea ee ne: Ae a 
He could he deacribed on primary syetem 
users in itis pe ? . : 7 “ 
a a, Obs 
Qae 
yun”. = : ue 
iheee__ a 
‘ “Faure or more < 
‘ 
‘: ; : 
© 
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SAMPLE RUSK 


sa) 


a ws 3. oat 1 


3 iso many departmente are involved ndery varie in- 
3 primarily for information purpasce)? 


this project (e. 


a. Hone or ove ; a : ° 
b. Too  _ + ; 
c. Three of more g ‘ ve 
¥ x. . c. os 
Ib, STRUCTURE 2 . ns 
CG; DATA PROCESSING TEAM: lors ; # 


of the dete processing, project 


i,, Whee is the expericn 
leader vith projects of dimiler type? 


eo ™ 
a. Demonatreced per formance et Stanford. vith 
ra $: SSeS eS ee, meiss 
d. _at Stenford but 
c. Price experience vith — lar syetems but oct 
° : no Stenford experience : * 
d. No prior experience : 
2, that Te the experience of th & peoceaning project 
Jeader vith projects of aimiler sicc?. : ‘? 
5. Deminvitated performance ot Stenford with ; 
s Gore aimiler systess Poe ee tee oes 
_ b. Desonstrated performance at Stenford but.» 
re oF. ae wi ferent size * _ Ete ie 
“* Lt. Pring éexpecies p with) ae ayatemas hut” |, é 
= - n §renford experience Maabece 
t) d. Wo prior experience i 


i, Will che project teas have AlCicalay in obtaining adegu 
computer resources and deve lopwent toole? 


e 
’ 


Serious problem 


2. ‘To vhet extent are changes In development ha or se 


were anticipated to fepede progicne on the projece? 
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252 


2 


° Categoriés and subcategories represent major aread that. influence risk 


of system development efforts, and. a relative weight can be as signed to 


each classification: This implies that: - 
= : ‘ a A ~ : 

ae 

~ gue sctene should Not attempt to address ‘the totality of project 


é attributes but only be indicators of risk for that classification; 
and 
. ; t i rs 


- the pumber of questions in’ a category or sub¢ategory should be 


Zz. relatively proportional to the weight of that classification. \ 
rs . t ; ‘ 
2 Answers must be quantifiable and comparable across projects. This 
mplies that: . 
- questions should be concise; ; ‘ 


o.. 
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- no questions can be depegdent Or BeEPOnEe. tO other questions; 


- only one answer per question is allowed; 

- ali questions must be answered; and : 

- answers; therefore; may be subjective, requiring informed 

* Judgmenc. ‘ ot - 
> 


“3 


life cycle, such as at initiation, definition of system development approach, 
en 


‘and at. major project milestones: In addition, it is used to update the portfolid 


risk profile at specific times during the year, such. as prior to the budget 


eye te: It is intended to be completed by individual’ ‘knowledgeable about the 


project, such asSsthe manager, project leader, ‘anadyst and the user. ° Naturally, 


responses will differ and wiil need to be reconciled. - 


Responses to the questions establish the extent of hazards and perils fat 


each project. Numeric values are assigned to éach response ‘and are totaled 
within each subcacegory. These values are converted to percentile values ‘to 
e 


eek ee io ts sett ae, ater ame’ Beeps ae eases cate Fe Pes ad, ly, ae ae Be he Ae a we See kt 
The questionnaire is used at key points*‘in a project's system development — 
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reflect the relative risk of the project for that subcategory. Each subcategory. 


is. weighted | go determine Percentile values to reflgge | the relative risk of ithe 


project “by Category and a composite score. Scores are classified as low, med ium 


‘St high risk levels. Any project can be-low in one area.and high in another; 


. 


Thus, overall risk is not a -sufficient measure without also looking at the 


CS ay eRe gma Oak a m 


component scores: 


ANALYZING THE RISKS | a i . ee OP 


4 _@ 
ww ¥ ne 


readily shows: the’ relative: ‘risks: for each project in the portfolio. ‘The 


a¢gompany ing graphs illustrate how, disparateirisk can be in systems deve lopment 


projects. Figure 1 shows the risk assessment’ for a new fund- raising system, It 


is a large project - (48° man-monchs) using ‘a lead ing- edge techno logy (DBMS , 


networked ; on-line updating) and has a relatively high risk level. On the other — 


hand , Figure 2 shows a small account ing system project using well-known 


technology, and its risk level is” much’ lower. In our analysis, we have 
determined ° tha risk. values of, 40 and beioe are relatively low, GO to 60 medium 
risk vand above 60, relatively high risk: i * 


ee 
= F 
2 . 


. A useful feature of the risk analysis i is the communication that takes place 


among project team members. We found that. perceptions of“ projece risks 
frequently vatied among the project manager, ‘analysts, progratimers -and users. 


Often the difference in vEeepe snes was due to the lack yi fesettic kriot 1 ed ge, 


= Ss o - 7 
7 1 * , 
- eG c 


In the assessment of the ‘accounting-maintenance program (Figure 2), the 


aser rated the. Epenseee as 5 medium tisk, but the data eee mevaeS? proieet 


place between ce fi user and the data processing project team. While everyone was 


in eenerais ty as to the size of the’ project, rhey differed on-the wav the 
P ci ee + ry a : eo 


Responses to the quéstions gan bé: presented in 4 graphic display that 
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obviously needed to discuss ‘these differences. Untertuneceis, that meeting 


; never took place. “The user did not get what he wanted, and some major reworki;hg 


was required: Thus, ‘the graphs were telling us something real, but because the 


project, was qiiite small and because the ‘graphs were not prepar -until several 


months after the data was collected; the problem had tong since been dealt with 
othe hard ‘aay. In this case; it seems clear from the results thac management 


e could have stepped in early in the project life and : ironed out the differences 
which existed. 4s Hadi . ; ae 


3, 


Risk assessments for individual - -ptojects” “Gan” be consolidated into a 


portfolio tisk. assessment for the entire set of systems development projects. 


"Figure 3 is a representation of such a portfol®o » risk as sessment, In this 


instance, it shows a balanced risk vith a ne at the 60 level . which 


“MANAGEMENT. DECLSTONS--USING RISK ANALYSIS. 


ae 
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ti risk assessment _ process. Res uid "decisions occur at two levels; 


n We ae 
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a Project management is improved through the righ, assessment process if. the 


assessment ts made at: key points in the . project’ s life cycle: These key points 


* itie lide: : . ro . ae : . 


. Prior to Initiation. An assessment of risk at’ this stage defines the 


hs risk level management is. willing to assume. There should be a 
*. i . pee eee Geng ote eR: ee ee ee -2 = tate tos 
correlation between cisk and benefit, i.e., the higher. che risk the 
" u ‘oe. 2 
higher the benefres: : a 
:? nee - “ : ar P o 
. 3 . Start of Project. -At the start of the’ project, the budget has been 


defined; stafferdentified and most Likely. the technological approach is — 


known. 
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Yroject as struc tured and on the technical soiution proposed. A meeting was 


- FIGURE 1 7 
PORTFOLIO RISK ASSESSMENT 
FUND-RAISING SYSTEM 
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SIZE. = STRUCTURE. TECHNOLOGY COMPOSITE. 
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PION BEV CL UP PRYOR OT CAIEGORY 


- FIGURE 


_SvSTEM PORTFOLIO ANALYSIS. 


_ FUND. RAISING SYSTEM + 


a ADMISSIONS,- TRANSFER, DISCHARGE (HOSPITAL me 


pte? e- STUDENT INFORMATION SYSTEM 
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SIZE i): STRUCTURE” 


TECHNOLOGY. - 


COMPOSITE 
“sD. PATIENT ACCOUNTING : 
E': ACCOUNTING MAINTENANCE ; ~~ 


7 Rey ree Milescohes. At each milestone, a tisk assessment will 


Delays in schedule, cost overruns and techno logy problems will be 
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2 a a 
Vv oun 2. oe, ae eee ee eee eee . 
« Completion of. Project. A foal risk assessment is necessary. td somplere 


5 the tycle and as pare . of the” post= =implemetitation review. Examination of 


the risk assessment trend for each completed peo ject provides: ‘excéltent 
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If a project’ 5 isk tevel varies from what we predetermine i is appropriate, there 


are, "several actions that. can be taken. Table rit illustrates some of the actions 
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that can be. taken. | Projects that have risks considered too Jnigh can be: 
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eo oe glad: overstaffed ‘or: using outdated technologies. On ae other hand , a 


5 “risk level that” exceeds, ‘the target may reflect overly ambitious goals, use of { 
unfamiliar technologies or lack of staff, and - funding. ; a i 
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The tisk assessment process adds a new and necessary ingredient to data 
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This paper describes a siccessfui- ‘technique that allows prospective 

3 “s student data, supplied. by the. various national college testing and 

oe a = student search services, to be matched “with existing student records in © 
Se a college admissions database. Instead of relying on one unique record: 


identifier; such &s .a social security number which may not always: be . 


available for every ‘student; a technique has been. developed that. is 
based ‘on a ‘number of ‘commonly occurring data elements, which “4 { 


he matching technique has proven to be highly ie 
mized, record duplication, has reduced clerical efforts a 
ier 7 in record maintenant é; and can be used with data from a variety of 
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eas based, admissions syatennayean be characterized by the. _ following qualities: 


“ay 


i ae; . A) The: admis ids | process wassiftiigied by the Students The completed 


applicati term was the rigjnating . doculgent ‘that Caused the student's 4 
record . tae bet entered into tH. admissions system C 
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_.B).~ The. Stash social “security nimber was used as the unique ‘tecord 


identifier in the system a ie of. 
: , . ee 


e. . Cc) Fairly" completé personal data ‘about the stutient was. eeesives at < one time. 


_ Less subsequent record updating per ‘student record was needed’ ee 
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5 hn some of their gred test challenges. With “achlining birth rates and shrinking _ ae . 
“applicant pools, ddmissit 1S Officers can no longer wait. for students to initiate the ~~ 


admissions, Process, | but ‘must actively séek out and recruit prospective | students for: 


. admissions. decision; the demands . of market analysis, and the desire todo follow-up 
'* ‘Contacts are ‘not ee with: admissions ; Systems that are based: on the receipt of a co 


er ae appljcat on form. - a oy he : 4 
. * Moy institutions’ ‘of higher education have, Sip separate: ‘prospective’ student, ia 
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identifier, since it is usually .not available at the time of Gan Pane | | ree 
is this record identifier that allows the student's record to be updated with 
ACT/SAT test results received from the national testing. services. ‘ os 
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Increased use of prospective student data’ acquired from participation in: the national 


pen. iat Services, ae and - ase presents a similar even for an Ue a. 


q 
Prospect/Inquity based systems can be. characterized by the following qualities: 
A) Any type of student contact. can servé to initialize the. student’ ig record . 
into the admissions system, includjng the usé of student search data 
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Throughout this paper a aunaber: ot terras will ‘be used that may not be familiar to \ 
‘those persons wHo_are -not directly involved in the area of college admissions. For . . 
“the convenience of, the reader these terms are defined below: ™~ 


ACT ‘. A ational college 2 admissions test _ sponsored by. the 


oe Applicant fee se sttident who submits an_ application for admission to 
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a : a: A . Stugent_ maf enroll at the inseeueey or cancel aisles 
legs ee ee i Ss - APP lication. \ . : - 
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Aen - Edveational: . oe “3 7 ets on ot 


nd 3 : ’ 4 : : , 


YN ca thee Opportunity - eet ee elie ede ese , 


‘Service (EOS), - _One of the re pecepective sidan: ‘Se eck services 
sponsored by the American College Testing program: a 
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Inquiry: -: A student who has x expressed an interest, in a ae _ 
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> Sg me 2 may _ " apply for admission, B be perce eg enroll ‘at the - f , 
4 Bice _ institution.’ ae J, 


_Prsipeet * =, A potential inquiry. The student's name has ecle oS 
AE “been obtained through ‘Participation in one of the ~*~.’ 


national student search services. The institution of” ° : 
_ higher. education. initiates the .contact through an° | A: 
: _ informational’ mailing. oe . a : fr : 


SAT ee. a. national college admissions test spofisred by’ the 
; i College Board; New ey New York. 


z > Student: a . : 
Service (SSS): - One of the national prospective student search aa 
2 services acai by. . the College Board. ‘ a 

‘ APPLICANT BASED AD MISSIORS SYSTEMS ©. 8 “83 a 


The velopment. of automated*colle je aly systems parallels some of the events 
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: =. B) The student's social security. number is ‘generally not available at ‘the 
* .time of: record ‘initiation, and cannot be utilized as a unique ‘record - . 
Cos identifier eo "  #. 
7 : Cc) Varying amounts of data can ‘be present 3 at the time of record initiation 
& ‘a. — muniinally the student's name’ and. address are needed » 
ay : . - = . prey 
“eo Dh. Records. are aubjectto constant updating as new information concerning 
A | the student is received ~ - ; ’ 
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E) ~ The- system may contain a high volume of records, pefhaps ten times the 
_ usual number of applicant records. a sta, SS 
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used for an informational mailing. , When the student cesponded to the Habits by 
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-blessing for both the. adiniesions. office and nd computing ce center staffs. ‘Followup a 
mailings ‘to non-responding students were a posé}bility, but the inconvenience ., 
*. separating respondents from non-respondents still. existed. It was also not possible 


directly add the, data to the admissions system for fear ‘of creating a number of 
duplicate records for the same student. This - would oni. add to the ete in 
subsequent oo 
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The Xhallenge at hand then was to develop a record matching technique that would. 


allow data: from Various external sources to be reliably matched | with that _currently 


have to meet the following goals: 


A) Be based on gata elements common to both existing Wudent records and 


> . those from external sources 2 
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-=., . B). Work with data from various sources; both highly data intensive sources 


'. such as the ACT/SAT test reports, and such minimal data sources as 


Student: Search and Educational Opportunity records : 
-..C) Significantly reduce manual duplicate record checking and record: 
: _ updating eS 


D) * Minimize the generation of duplicate student records 
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E). Be highly réliable. 


DATA ee : o> 9 ey . 


Over a year's time a number of experiments were. performed with a test file of 25,000+ 


“records to determine what combinations of data elements, e.g., first and last name, _ 


telephone number, zipcode, etc., could produce .an unique and reproducible record 
identifier that could serve to match external source records with those already in - 


“" the gdmissions file. The experimental results indicated that no totally unique ~~ 


identifier; could be produced that would serve a useful purpose. Unique identifiers. 


could be produced .from therdest. data, but required so many data elements that they 


wére not reproducible from the data contained, in the admission system records. 


The experimentation did, however, produce somé indication as to’ the level of 
t ‘ge obey 
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external data source, and thdse in the admissions student master file (figure 3). 


Portions of the student's name were incorporated into the key record in order to 

ve th ments with lower levels of uniqueness, e.g., high school code, - 

“zipcode, a higher degree’ of uniqueness. This procedure guaranteed that data from’ 
- some sources, i.e., SSS; EOS, which dé not contain social’security and telephone _.’ 
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of the key records being unique. The majority of keys produced tend to bé high: — 
school code and zipcode keys. aS po Vs 
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numbers, would be processed’ just as reliably as thesé records that do, ise., ACT/SAT : 
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EXTERNAL DATA SOURCE PROCESSING ~ - ae ee 


in the initial step "(figure 4) the external data is run through a computer ptogram 

, that formats the data into a record format ‘that is compatible to the university's i 
admissions system. Due to the different record formats used by each of the external ; 
data sources, a separate formating program is used for: each external data source. 


1-4 key records are.generated and an attempt is ‘made to write these new key records’ 
student record is considered ‘new, since no ott * 


await addition to the admissions student master file by a sepa 
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_ i The second phase’ of record processing involves the possible: duplicate record file 
__#% ° prodiiced by’ the formating program (figure 5). The possible duplicate file iss «+ 
ae processed by a computer program that determines whether or not the record can be 


security numbers are present in both records these are. compated, and if equal, d ": . 


“positive match is assumed, and the existing student .retord is updated with any .new 
'* information contained in the external record. If sOcial security numbers are not _ 
' available for either of the two records, then: the student’ names are examined, an 


.  .if the names. agree in both records, a match is assumed and the existing record 
updated. - ; = - 
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-''z In those cases where positive matches do not occur, both records are outputted to an 


“exception report. At this point there is.a possibility that the two _récords belong to 
» ~ the same ‘Student, but, because of: name variations (Tom/Thomas, Bill/William, etc.) a - 
pdsitive match was not obtained. The exception report/is reviewed by a clerk’ who 
- “makes the final determination as to whether or not xhe records are duplicates. The 


(5.8%) needing manual reconciliation by a clerk. Most of the records needing 
reconciliation tended togbe actual duplicates due to name ‘variations. - . 
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’ Another function of he apdating | progeaia i is the verification ‘of a — of. existing 


‘data elements common. to both ‘the external data record and the admissions master 


file record. For example, if both ‘contained ‘telephone: num 
have taken place, but a check would be made to ascertain i 


tS NO Updating would: 
the numbers were 


identical: Any discrepancies are outputted to ‘the exception report for ‘teconcilidtion 


by a clerk. 
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‘ sighs 
Sayings i in both time and money. in ‘the processing of ACT/SAT test ‘results ~ 
data . a4 ie . 


we B) Expanded student recruitment Seal fitegnsted into @ unilied system ‘ 
"e) Expanded use of student search data with: more iolidw=up opportunities. + 
“ D): Terisfold increase in adtnisaion records With mo increase in clerical stat? 
; z E) Less manual’ record processing, arid less data entry errors i 
: F) RéUting processing of all “external data sources | 
‘@) Market analysis statistics are availabie for all prospective stu 
‘ ; 4. og. just for those who responded to an initial mailing. 
| ve Although | the results of the technique has beet overwhelmingly: positive, a few. disadvantage 
, have resulted due mainly to the ten-fold increase in- the number of prospective 
student records on the admission file. These include: . 4 ma 
| : =A) _ Increased computer: storage space/cost- | 
a 8 B) Longer processing ‘time ‘for routine aelestion programs ; “ 
ad C) Need to use selective reports: ‘father than complete file reports. 
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uring ihe last several months of operation over “31, 000 records were processed using ape 
thes described | ‘matching. technique. If these records were processed using na y 
entry techniques over 2,600 hours. of labor. would have been required. Assyfning 


study wages oF 7 75 per hour over $9,800 would have been = in. acc¢mpt hi 
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\ San Antonio, Texas 78294 sed 


aN, 


ABSTRACT 
. te 


and how data are extracted from it for’ purpose’ of ; 


\ 
institutional Bescerens: 
» 


ISIS. files, 


, it, 


‘the evra files, and thes™ ‘PSS SPSS: tiie is 


> 


presented ana the methods - used for beanstereine* data: 


from one file to another are outlines. The: methods 


used to develop and maintain the files in an interactive 
ie 


CMS computer environment are aiso given. Finally, ‘the 


“ “ 


methods used to analyze the data using SPSS are. presented. 
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+ Ls iw abecs & Extracting Data From 
‘ '. Inte rated Student Information Systems 
Introduction 
"two, years.ago, we at Trinity University impBemented _ 
an integrated student information system (ISIS). Figure 1 
, is a grapflic representation of the way in which students . 
: ‘are processed as they enter and progress through our_insti- 
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computer terminals which permit persons who work there’ to - 


access the database and to update or modify selected data 


Maintained in-a number of different offices. In our ISIS, 


re ae BR GR RES eee et Oe ee en ee a ee ie aie wa ee, eee 


the data for each student are loaded in the master ft le; 


-+° cross-referenced. .This arrangement makes it a relatively 
.. ‘simple process to acquire data needed to conduct, institu- 
: tional research. ma a a 
pr wes 
; Data and File. Structure 


cy 


wo understand how institutional research can be con- " 


ducted using an ISIS, one must first understand which data 


files. - - 
= ean > 7 aan _ se - 4 
4, wy - . Ses, ee - 8. - Sp tee eoes =-- —o-: a = Zaigueg Se wicca m= oes a3 
#° 6 ° (the dati are|input, to the ‘ISIS through 65 on-jine 
terminal, screens ns 54 separate subfiles (See Figure 2). 
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“a -student'S date of birth would be input on an on-line. | 
basis through a terminal; a bill for “room, boardg, and tui- _ 


“matically calculated; and the number of credit hours gener= y 


:  fties which must all be updated at the same time in a a= 2 


The \ISIS contains all student academic and personal 
data, all faculty data which déal with courses and teach- 
‘ng, all course data which deal with students, facuity,._- 
class meeting times, class meeting days, enrollment, build- ; 
‘ings, the University calendar, catalog, and class Schedtles. © 
‘ he majority of the ISIS files are BDAM (Basic Data _ 
Ac&ess Method) files. Severai‘of the files are VSAM (Virtual : 


- to access data on an individual student, faculty member, , ‘+ - 
= course, etc. in our ISIS. If a person has the-proper pesswords, ~ 
he can sign on to the system at a terminal, and by uging . Pi 


: information on a screen is+required, there are several 


s = 


rs 


¥I 


w VARIANE PILE 


. . 7 . _ ’ . WW : 
. . ¥ 
atid do not produce data in a form which is’ useful for insti- 


tutional. research Purposes: _R1SO; ‘the batch programs do | not - i 


- 1 


. . While the accéssing of data in ISIS for a particular. _ ; 


. observation is relatively simple;: obtaining. aggregated data: 


> , is. a very. Gdifficutt and complex task. When we purchased theé- 
use MW as Our database manager, we had an 
- Opportunity to. puychs se the licénse to a second portion of 
TOTALAwhich would have permitted us to access and aggregate 


. data are: from the - files.. This second, option costs _ approx 


We, therefore, designga attideveloped eee programs - ~ , z 


istitutional 


research and. to develop ad-hoc reports. The Aitst program 
extracts data ftom the ISIS}on prospective students and/or \ 


persons who made. application fomadmission (Prospect/Applicant 
Extragt).. The second program oe, Se data on graduats 
undérgraduate sttidents who are enrolted (Enrolled Stu 


Extract). The 'third program extracts data for all_of 


courses taught ‘in’ a semestér (Course/Faculty Load EXtr ct). . 


An Out lifie of “the content of the Enrotled Seeaene Extract 


: . #s contained in Table*3: . There are eight major divisions of 


the gontent of this. extract. — The’ first, or personal informa- 


réligion, ate. of each student. The second; or demographic - 7 


Portion of the extract, contains information about each stu- 


a dent' s parents and their bccupations. Also, this section 
iq ‘Contains each student*s complete home address as well as 
his/her address while enrolled at school. % 


° ‘ . : ' 
_The thirds or academic Wiarory portion of thie extract, - 


students, the college -previously atzended, the GPA obtained at & 
that college, and the number of credit hours obtained are \ : 
also contained in the extract. . eee ‘ ae 


} - his/her. eTian. ‘school rank. For students who are, transfer » 


contains the standard aptitude and/or achievement scor#s of- 


o-~F. 
7 _ The fourth, or. academic aptitude see Tomas the extract, - ; 


each student. The ISIS itseif permits the entry of any. number ,. 


of each of the types. of standard Scores and subtest scores. . . 
In instances in which a student’ “has taken a particular test 7 ° 
. more than once, the extract ‘program uses the higbest score fe 
which the student has ver obtained on that ‘test. ; , 
“8 ww ; - 
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Content of Enrolled Student Extract 


ee y 
1; Personal Information 


2. Detiographic Inforiation 77 
Wwe gt a 
School . 24 


J, leadomic llistory 6, 
“High Scliod! 
Previous College (s) 


- 4, Academic Aptitude 
Sins 
Aw. T. 

OEP 

| G.R.E. 


5° Recruiting activity 
"+ 6, Academics. : 
Major (s) 
| Performance 
= Standing — 
2 Degree(s) 3 
_ 7. Financial Awards 
Grants .. 
Scholarships 


8. Business office Activities 


, Reirsiv si Wie Courae/Paculty Load Extract 


‘| 


1. Instructors 


Name. 
Identification Number 


_, Home depar tient 


llome division 


rie Course 


tdenti fication nomber 

Department identification number : 
Divisional identification npmber ee 
Credit-hours 2 a oe 


“Type (lecture, lab, etc) _ | ‘ 
“Level (Graduate /andergraduate 


FGIS hunber — 
Nulihor Of studqtits ever enrolied: 
Namber of students enrotted on the cess 


Credit gues: generated ' 
Necting days’ - 2 x 
Meetitid liours ie NS 
Neeting building 2 = 
' Meeting room a 
| 
1 | a 
t / te, 
\ ‘ Mh 
f - 
‘ 


_ @eAD 
a: - 
Goi: . 

foe 


aind 


that students who permanenety drop out of school are identi- 


7 oi a 
: 


recruiter interacted, who the eee Was; the types of °* moe 
intormation’ and/or materials which were given. to a ‘Student; . . ea 


Haiically, the entire recruiting history of a student can 
be reconstructed from the ;data contained in the extract. 


x 


In -many ways, the Sixth, or academic portion of the 
extract, is the most important. _ This” "portion of, the extract - 


contains the date which a student's ‘application. was received, 


the: orm which he/she entered Sol tego. the major. ‘which the 


aati Se Lon. the -actual or the declared major of ‘study, areate 


hours attempted, credit hours compiéted, advance. placement : 
credit hours; credit hours obtained by examination, transfer 


credit hours, degrees received, and the number of credit hours? 


which, a student: has registered for ‘in, each semester of atten- 


dances. These last data elements (registered credit hours for 
each semester) have. proven to be extremely ‘useful in conduc- 
ting instatutional ‘research studics._ It is, through the use 


hat full and part- time students are i1den- 
time equivalent ‘students are. _calculated, 


“ is obtained, that. the full- “time equi-~ 
\ Studentg iS Obtained, ‘that students who 


ot: these values 
tified, that ful 


that a “head-coun 


valent of part-tim 
“sit out" a semester are identified, that students who do 


and do not preredgist r for a semester are identified, and 


Se 


fied. 

____The seventh, or financial awards portion of thevextract, Z 
Contains grants and scholarship ‘information on each student. . a! 
At pees Alga at _most schools, a student may receive a grant Pi 


sources. The ISIS is capable ° O€. accounting for as many 
different grants and/or scholarships as a Student may be - a 
given. Since the extract.is an abbreviated version of the 


ISIS, not all of the information contained in the ISIS can 
be ‘incorporated. into. the extract. | We have found: that bY. af 
ric 


a sixth .or seventh funding source .for ‘each student is worth’ — 
not having complete: information in the extract on two percent - 


of the students. There are three pieces of information asso- 


ciated with each source of funding: The first ig the identifi- 


cation number of the source of funding. The second is the 
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status of the award (offered to the. student; accepted by the 
' student, rejected by the Student, disbursed to the student, 

canceiled). The third is the number of. dollars ‘awarded to 
. the. student from the funding source. To reduce the total 

number of data elements~ which must _ be _used in any analysis, 


fee a eee. Using this Eo cneE cing approach has reduced the 
number of data elements in _this _portion _ of. the extract from. 


, ; without losing any of the information contained in the original 
r data. 
7 The eighth, or business office activities portion of _the- 


extract, contains information about each student’ s transactions 


at the business offvee: When our ISIS was developed; a_unique 
set of receipting codes” was developed. — Each | time a student 


receipt code is entered into the ISIS along with the doltar 
amount of the transaction: .From an institutional. research 

point of view, the transaction code is just as important as 

the dollar amount. Examples of several _of. the more frequently 
uséd transaction codes are: RDEP or room deposit; DDDP or 

dorm damage deposit; and TDEP or tuition deposit. Along with 
the transaction codé;, there is’ a one-digit numeric codé which 
is affixed to the end of each of these codes‘to indicate whether 
a student is making a payment - to the institution or whether the 
institution is. refunding» the. _money to the. ‘student. _ ‘The 


student. in each demester: Using the first five codes permits 
an analysis of the business office information for all stu- 
dents through the first month of each semester and for 95 


percent of the students for the entire semester. That is, 


as the semester progresses, approximately 5 percent of the 


enrolled students have more than five business office transac- 


tions. In this apc ine it was. with financial awards, the 


_ worth not having ‘some Qf the’ enécemation available for analysis: 


f. Each Student’ s personal, demographic, academic history, 
academic aptitude, and recruiting activity data are input to 
EIStS at the time he/she enters Trinity:  _Very few changes are 
~ made to these data after they are entered. For the other 


data elements, however, new data are entered as they become 


available. Housing; academic, and’ the business office data 
are all maintained on a semester’ basis. Pe “ 


o.. 
ERIC 


o_ 
ERIC 


306 


oy 


oo inquiry cardi and sends it to us requesting information ‘about 


our institution. As a result ‘of the inquiry, we..typically 


obtain some Scrcenal; “demographic, academic, and/or aptitude 


information. on a person whom we consider to be a prospective 
student. ;-This information is usually self-reported, and is _ 


recognizea as: Rene self- ~reported | and. being subject to error 
and/or biasy 


cation fee (or had it Baipe dis and has had official copies 


of materials forwarded to us. The data in the records of a 


student appticant are much more complete and reliable ‘than 


the data in the records of a peOaPEcEEve student. 
# 
The date in the prospect/Applicant Extract is identical 


to the data contained in the first five portions of the 


Enrol¥ed | ‘Student | Extract. Much of | the computer program. which 


Extract: is also used in. ene Prospect/Applicant Extract. _The 


use of essentially the same COBOL code in two different pro- ° 


grams facilitated the cave Le piene of these two programs. 


‘The content and Format ‘Of the Enrolled Student and Prospect/ 


‘Applicant Extracts are much different from those of the Course/ ; 


Faculty Load Extract. The first two extracts produce a data 


Matrix with rows _which represent. students (enrolled, applicant, 


or prospective) and columns which represent variables. The 


Course/Faculty Load Extract produces a data matrix with rows 


which represent courses: (or. sections of courses) and columns 
which represent variables: . 


The. cColirsé/Paculty Load Extract contains two major parts 


(see Table 4). The first, or instructor information/part, _ 


cpntains the information about_the person(s) responsible for 


teaching the course. This includes the instructor's name; and 


his/her home department, and division. The second, Or course 


information pare of the extract; contains identification 


course, enrollment in the course (section , where the course 
meets; and when the course meets. 


‘ 


he The three extract programs were written in, COBOL by a 
competént;: experienced : scompyter _ Bical aie The programs , 
were not. an Gasy— ‘programming’. task-s...Each program 3 ~ -@ Pprox— 


iflate oe two: weeks to write. The main ,difficulty in waiting 
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its@lf, but in determining which data elements were required, 

which file a desired element was located in, and in developing , 

the link-paths needed to be able to access the data: ( 
The validation of the extract _programs and the data nas 


data as does our. “live system. Initially, the extract programs 
were run .using the test database as the ee from which to 


extract data. The data which were extracted fr 
files were then compared to the known contént o 


the test data 

- these files. 
Finally, theé_extract programs were run using the \"live" data- 
base files. The results of these runs were spot- -checked and 


the number of records, extracted were compared to the number of 
records which several of the batch programs indicated were . 
present within the system. 


° 


veang J Extract Programs = 
ws 


a schedule was developed for. their use. The ‘Course/Faculty 
Load Extract extracts “data which is generated in ISIS by a 
batch program which "rolls" census day (12th class day) 


aii ch 1s. designated on the eee pe card for the program. Our 
ISIS is designed so.that: historical data can be kept in the 


database. _ We. are now ain Our. eighth. semester Of the use of our 


to extract data for the current or any of the previous seven 
semesters. A copy of the Course/Faculty Load Extract data for 
each of the eight semesters is now kept in our vault. Should 


we now decide to go back into our ISIS to extract the data 


a a different approach, we could. 


semester to extract data on prospective students. feiaicy 
University is_an institution which is very interested in tracking 
the receipt of applications and the quality of the persons 


who make application. For 40 weeks of each year the Prospect/ 


Applicant Extract iS run to extract data on applicants: The 
extract as run at the close of the work day each Friday, and 


on Nonday. 


‘we 
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eventually be able to retrieve data for up to 20 semesters 
for each student. ’ 


The three extract.programs provide a great déal of _ 
research power to an investigator. With the structure of 
the ISIS, the researcher no longer needs to go from office _ 
data froma single source. Also, the data have already been 
validated by the individuals who put it into the system. 
Finally, longitudinal data are readily available and easily: 
obtained. . 


Using the Extracted Data 


Each of the extract programs produces a magnetic tape 
which contains the data that.were extracted. Before-begin+ 


he/she has on the magnetic tape. The data produced by each 


of the extracts can be viewed as being a series of rows and 


columns. These rows and columns constitute a data matrix. 


For two:.of the extracts the matrices have rows which represent 


students (or prospectiv¥@ students), and columns which represent 
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variables. In analyzing the data, an investigator examines one 
or moré of the variables (columns) for aii or for some subset 
of the students (rows). .This means that an investigator. must —. 
have a computer | which will permit . him/her to examine variables _ 


and to select all or ‘some subset of the students. To "examine" 


variables implies the usé of one Or, mére ‘of several investiga-. 
tiye techniques. First, @xamination - ‘may involve simply: describing 
the ‘distribution of responses on a particular_ variable. This 


eguld be aS simple as calculating= the\ measures of central. tendency 


and dispersio and producing a simple ‘histogram. _Second, exami- 
nation may invoL¥ée producing a cross-tabulation of two or more 
variables, producing a breakdown of one\variable given one or’ 
more. other variables, or producing a coefficient which indicates 
the strength or the amount of relationship between two or more 


variables. j 


combination with choosing some subset of the 
‘the. data were gathered. For Lg nak ena an Suge tesatcr might | 


tude of nate and female students. To ao this,\ he/she couid 
select tO compare the GPA_ and SAT scores of thé male and 
female ‘students. To complete the analysis, the\investigator 


needs to be able to select out the scores of all\the male 


ai 


students and to:do the necessary caiculations on ‘their vari-~'  °* 
ables (scores). Once this is completed, he/she sae then do 
the same thing for the scores of the female students. It is 


combinations of these selection and analysis processes that 
an institutional researcher carries out as he/she does his/her - 
work. 


: Conceptualizing a set of data as a matrix can faciizeace 


‘the process of conducting research since this is. the_way in 


which most computer programs carry out their work. To date, ‘ 
there are no small (micro) computers _ which are ou of 


There. are a number of séameved dhay available software 


packages _ which can be used to analyze data on a_large,main 
frame. The two most popular ones are SPSS. and SAS. : Neither 


of these statistical packages is very "user friendly”, but ee 
both of them contain commands which tare very "powerful" Power 
in this instance means ‘that. there are statemen“. Or. commands ek 


or have a great deal of knowledge of computers in order to 
get the computer to accomplish the work. : 
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statements to ‘identify and select almost any subset .of a student 
body: These statements are véry Gasy to learn’ and to''uSe.- 


the data: An institutional researcher who is new to ‘computers . - 


may need some assistance in formatting data obtained by an. 
extract program and in the initial preparation of a data deck. - 
However, after having obtained some initial assistafice, there 


is no reason why he/she cannot. be-senducting analyses’ on ‘his/her 


: own in a few days. a ; } 


o = 


institutional research who does not have a first- hand knowledge 
of the data which are collected on a-campus, how the data are. 


analyses; he should have a kn®wledge of the characteristics. of 


the data in order to effectively direct those individuals who. 
do the work for him/her. As extracted data become. more common, 
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'¢ _ How dées an institution recover from the shock of losing its Informa- 
tion System. vendor} Should there be a period of mourning before a decision 


is ttade to "go it alone" or seek a new partner? What about the children 


(asers). who have grown dependent upon both partners; how does one prepare 
them for” ‘the changes: which are certain to occur? | Institutions which have 


_ vendor could eas go out of business ‘or the vendor could be secuived: 


Changes in vendor management will affect your institution. Do you have to 
“ lose control when. ‘you aoquire 4 turnkey package? What legal advice a a 


you: seek and When7. © 
The resentation - “wALL. chronicle the events dadéeiated with the a 
.demise of a Software firm (AXKESS, Inc.) which supplied a software package 
to {nstitieions 10f higher ederarton: Some of the topics addressed include: 
eee . 
: l. What crises. presented themselves? - - Bes te, Po ee 
"2. What were the legal ramifications? Were there differences in 
institutional interpretation? _ 


’ individually and aS a group? © 
. _ MHow Aid the-various events iipact colidge operations? 


De gy ee « 


; What was*the role. of third parties?* 


4 

-3- = - 

@: What were the interests of other _hardware and software venders? 
7. 


What was learned that might be:-of Some assistance to other 


institutions who are currently utilizing third party software 


or are contemptating: acquiring such SoPtWare?. , ~ 


es 


a; contents of. contracts a d the existence of multiple a 
_ |. versions, ry: 
i “ b. - software ‘escrow. and user esponsibility for acquiring " 
, current versions of software,” . 
*¢:; documentation, and training;-.. # °° : . 


d. developing, a_ communications network (oral, and written), 


* @. the dmpact of court deliberations on‘ cpliege Bpererions 
ra at different points of time, : / C 
oe f. tiability for prior licensing. agreements, and’ 


3 ‘'g.' the realities of exchange tog | and. devedopine BOE CAaTES, 


ll 


3iz 


> . . _ 
ry a 
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ny hate to be the bearer of bad _fiews ; but have you heard that AXKESS | 


Information Systems has ctosed its: doors?";. These words shocked MIS Direc-_ 


tors at twenty-nine institutions on or about April 28, 1983. Some received « 
word from other _users, some heard the news from software vendors who com- 


peted with AXXESS, fone heard from AXXESS, A -few received . -word through the 
grapevine from AXXESS employees. Over theynext several. days varying. degrees 


of panic began to set in. A few inst}tutions had installed all.of the AIMS 


software package; most were in various stages of installation ranging from ca 
receipt of tapes to several modules in place. - AXXESS had contracts. with 


training and; ia most institutions, the hardwa¥e and operating system. The 
"womb to tomb" turnkey package philosophy, had been bought into by these 
institutions and now they faced a different "tomb." 


The death or demise of a software vendor brings no small amount of 
anxiety into the heart of an institution which has decided to control its 


ey flow of information’ with a turnkey package. Most institutions decided to 


go with a turnkey package for similar reasons. Some common considerations 
include: : 


l. An ability to achieve performance in a timely and cost % : 
efficient manner: 


2. The sharing of ‘overhead with other similar institutions 


in designing, building and maintaining a software package. 


3. An ability to meet 90% of the information needs ‘for much 
less cost than would be’ required to "do it atone." 


(Some refer to this concept as the "907 10 Rules" ‘90% of 
tieed forwtO% cost.) - 


4. The ability to achieve superior design by utilizing the 
services of many professionals who have done the anafys is 


: and design based on the: functional needs of an institu- 
tion; not on the political and personnel whitis of the 
institution. 


5. The sharing of future enhancements of the package with 
other institutions. (Enhancements may include those 


changes which are required by changes in laws; regula- 


tions or changes in the hardware or operating system. ) 


6. An ability to _share, ideas and training with other users; 


(Usiially this takes. the form of a strong, user group.) 


‘The. users OF ‘the AIMS package (AIMS is the name of the ectiay 
package sold by AXXESS) had formed a user group and had already held 


several fieetings prior to the demise of AXXESS. This group (AUG) moved 


quickly to gomfort and inform users. _A meeting was called for users to 
gather at Pein Street College in New York City on May 3 & 4; 1983: The 


i 4 : . ’ 
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-Represé@ntatives from the institutions had many _ ade agendas" that they _ 
wished to purstie. As the nmfeeting moved forward, ‘these items of concern — ae 
came to the table of discussion. The following list characterizes those 


concerns voiced at the meeting: 


7 
~ - _ a Se : ; : ee 


Legal Concerns \. 


yo 1. What realty | As the ‘ “Status of AXXESS; faa ‘Sankrapeey been . 


.2. What is the ‘Lezal. gtatus tas: who owns it? a % 
rg 3. Who are the principle characters from the Haak: investors; 
owners? : 


4. What are the user iqpiteariena? What do we owe; to whom? 
Can. we continue. to use the ‘sof tware ; did we reajly. buy a 
perpecual Licetise? 


5. Who owns the client unique modifications, the institution 


; - or AXXESS? . 
6: ‘Can we share information about the software with each. 
other? - : ys - 
) i ‘ 


; Software Concerns 
1, What bugs are common to all users‘ (current and future)? 9 
2; What client puaade modifications exist? | 
3. What is the current. Status of AIMS Revision 2. ai. 3.0? 


4:° What is’ the cirrent status of AIMS and its ability to run 


on the most current revision of the operating system? 
5. What is the status of future product design proposals? 


After many hours of conversation (in some cases simply the venbine™ 1 
A of feelings), the following outcomes were estabiished: : . 


t; The users' group; AUG; would organize more formaliy with the 
following officers elected: 
; President: John Sutton, St; Norbert' s Cottege . 
1 fe _ Vice President: . Carok Lennox, Mills College 
Secretary: Michael Zastrocky,; Regis College 
| . , . Treasurer: Charles Jackson, Hampshire College 
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committee to make short-term decisions for the gt¢ . 


Sees x 


_" , group and to communicate information to alt users. 


2. A pool of money would be established from an emer- 


gency dues supplement to hire legal cotiisel and a ae 


technical consultant. \ 


4 : : - oe - 
'3. Support alternatives ranging From groups Of ex-AXXESS a 
employees, “to the users’ group to other vendors were ; 


tisted and assigned to mefibers for Possible considera- 
tion. ° 


. 2 
4: A meeting was set for June 24=26 at Mills College. 


fron the following institutions: 


~ 


Rice University i Wellesiey College : 


" Hampshire College St: -Norbert’s Codlege 
Bates College - - . The Art Institute of Chicago 
Skidmore College Columbia College . 

Drew University. Connecticut College 
LaRoche College. _ Eckerd College ~ 

* Bank Street College © Mills College - 
Bentley College | Katherine Gibbs’ School 
University of St. Thomas Regis College 
Davidson College College of Insurance 
Morehead State University Hawaii Loa College . 
Gettysburg Cottege ; Bryn Mawr College 
Morningside College Adelphi aad at 
Swarthmore College | : : ' t 


Mr. James Higgins was hited as legal counsel and Mr. Peter Oliva was 


fired: as a consultant to pull. together information concerning: resources "_ 
available (or potentially available) to AUG. Mr. Higgins began_ imiiediately 


to assess the legal "what ifs. "His background as legal counsel for Drew 


University in their contract . negotiations. with AXXESS allowed, him the oppor- 


tunity to begin with a high degree of background in the problem. Mr. Oliva 


was hired to assess what were the current strengths within the user group; 


who from member institutions could. serve as resources to other institutions. 
Mr. Oliva's. background as MIS Director at Drew University; as well as. his 


role in another users" group that experienced the demise of its vendor; 
brought much needed background to AUG. : 


During the next several iionths legal information began to surface. 
AXXESS had indeed_been forced into chapter 7 of the. bankruptcy code by 


.former AXXESS employees’ claims. Ownership issues began to: filter through 


. 


» = 
f~ : 
a @ 
ry : ma - : 
‘ and information {from the user community revealed ns strength: an many poser 
bie opportunities for AUG. ee Soa 
_ : The -June 24- 26 iieeting at Mills College Was very different from the 
ie Bank Street meetingy. — Confidence replaced fear and anger, creativity on 
: ; potential sotufions“to the problemg abounded. \ Legal counsel provided 
. jJegal evaluation and replaced MIS Directors who at Bank Street had explored 
‘legal "what ifs." A true inventory of Q“UG was available and overall a tight 
: organization existed and provided an interesting agenda. ~The following 0 outs 
YY - ° comes were achteved at this meeting? oN“ 
‘ te =¢ = 
rN 18 1. Legal counsel provided an Didepeh assessment of what had 


7° ae ‘ tee 


he Workshops related to the. Financial 
Records modutes were held. 


6: The Executive Committee (officers) 
temporary officers of a for-profit 
formed in the event AUG decided to 
the software. : - 


3. A formal set of See was approved. 


5. A. game plan was outlined er ee 7 


_ happened and; what legal i ara existed. 


2. Potential external ‘Support eriupa tiade formal presenta- 


“ 


ia 

were appginted ds. . 
corporation to be 4 
attempt to purchase . 


7.. Another meeting was set for fall, 1 


During the next several months legal counset and. the Executive. cou 


mittee ti 


_and explore the strategy of forming the for- =profit Senpueskion idea. 


i 
In. July , 1983, Byytebaack, 


tion to attem t to purchase the software as the final asset from the bank. 
All AUG institutions were given. the s OBpOr un to Purchase three spare 


—< stock in Byytebaack, Inc. - 

; * Adelphi University _ 

e Art Institute of Chicago 
Bates College | 


Bertley Coltege. ; 
Bryh Mawr _College - " 


Ne 


Connecticut College 


Davidson College = 

Drew University” v. 
Eckerd College’ a 
Gettysburg College 7 4 


', Hampshire College. 


c . ' * 
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Hawaii Loa College 
Katherine Gibbs School ° 
Milis College 
Morehead State University 
Morningside College 
Regis. Educational Corp. 
Rice University 

St. Norbert College 


: Skidmore College 
F Swarthmore \Coltege 
‘University of St. Thomas 
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Aid, Fiscal — : 
ef fs ; . 


‘» 


frequently via telephone links and in person’ to review proposals 


Inc: was forwed as a’ for-pPofit corpora- 


- Bl 


mes ; : Poe oe 3 Za 7 
are ‘ : of . . : * : * = 
and information from the_user contmunity revealed much, 
ble opportunities for AUC. 


étrength and many possi- 


ss The June 24-26 meeting at Mills College was vedy different from-the 
Bank Street meeting. Confidence replaced fear and ange - creativity on- 
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“comes were, achieved at this meeting: : 
be : se . 2 - 
: : ys asks ody Senn heats ” : eo ee ee 
; 1, Legal counsel provided an indepth assesemént’' of what shad 
S : _ happened and what légal implications existed. ., wu: 
oo ee 4 : : « 7 ae: sai ae or. = 4 : . 
te as . 2. Poterttial external support groups made formal presénta- ; 
‘ tions to the group. , ss ; : 
; MS igs, att ee ee ee Sa 0. 9) ia 
~ ; “3. A formal? set of Bylaws was.approved. 
. . 4,, Wonkshops related to the Financial Aid,: Fis@al ‘and Student : 
Ses _ Records modules were‘held. *.% : 
. ° 5, °K game ‘plan Was outlined aud approved. ...  ~ ve 
‘ . cee : aan i , - ; 
7 \ '6:- The Executive "Committee (officers) wefe appoisted qs temporary 
f | sei aey get gree Sie eu S Sees Seon zf er eer a er - ajar (Sie es araucias 
ba) be / officers of a far-profiy corporation. to be formed in the event 
ON vA AUG decided to attempe to purchase the software. 
7; ‘Awother meeting was set for fall, 1983: 3 
eee gee ee eee Sen eee 
« During the next several months legal counsel and the Executive Com-_ 
mittee met. frequently, via telephone links and’ in person to review proposals 
und explord the strategy of forming: the for-profit corporation idea. 
. 7 In July, 1983, Byytebaack, Inc. was fortied as a for-profit corpora- 
‘tion ‘to‘attempt to parchase the software as the ffnal asset from the bank. 
¥ ALL AUG institutio&s were given the opportunity to purchase three shares of 
7 Stock in Byytebaack, Inc. The following institutions chose to do so: 
Adgdphi, University . * . Hawaii Loa Cqllege 
‘ Art Institute of Chicago Katherine Gibbs School 
oo Bates College - + - Mills College 2050-5 00s 
~  * "++ Bentley Collage’ Te Morchead ‘State Unlversity. . 
ra , Bryn Mawr College ; Morningside Collese 
College of Ingygince _ “*Ropis Educational Corp. 
me = Gonnecticut Co, epe- “Rice University. ° 
2. pivtdgon, College | ™* 3 7 St. Norbert College 
Drew University | _ Skidmore Collese 
; , = Eckerd College * . Swarthmore College _ 
a _. Gettysburg College University of St. Thomas 
Hampstif ge Colkege ; ; 


On Angst -22, L9BI Byytebaack guccesnfully acquired the ownership of 
the AIMS package and éther software previously owned by AXXESS, A share 
Holders! neering wax scheduldd for September, 1983 fh Chicago to-elect a 
Board of4)frectors and Corporate Officers. A.tentative ayenda. for the 


meeting was establtahed by, the fnterim board. : 
‘ 
s- i 
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Following. the election of the. members of the board in Chicago, the 


shareholders meeting was adjourned in order that the board might have a 
meet ing, elect officers, and proceed with the business at hand. _ The board » 


was convened by Chairman John.Sutton, the Director of Computer Services at 


. St. Norbert College. Officers that were elected at that meeting were the 


: President, Dri: Paul J: Plourde, Vice President for information Services at 


Bentiey, eeileas, the Vice President. Dr. Scott A. MacDonald, Executive Vice 
President at Drew University; the Secretary, Dr. Salvatore Ciolino, Associate 
Dean of Educational Services at Gettysburg College; and the Treasurer, Kenneth 
H: Smits, Controller at St. Norbert College. 


_ - The first item of business aftér reconvening the shareholders was to 
resolve any problems with the licensing agreement. The reason that this was 


required was tehe legal action brought by Microdata which was based on the 
Vact that AXXESS had not paid Microdata the license fee for Some of the AIMS 
users. The primary objective was to grant a blanket license to 4ll, share- 
noteen. to use and modify the. software and documentation and to sell or) 


iyytobaack. Uther. provisions of the licensing agreement were as follows: 
; Enter into cooperative efforts with other licensees to maintain, 
enhance or modify the software or. documentation, 


2. In the event of equipment fia Punic tion, the software could be used 
on other equipment temporarily, 


3. The right to copy for-archival purposes, 
4. Holds licensor harmless of use by licensee which causes ByyteBaack 
to pay da royalty to Microdata, 


S. Disclaims any warranties on software or documentation, and 
6: Specifies that neither the agreement,:nor any’ of the rights here- 
under, Shall be asSigned, sublet, conveyed,. or transferred by 
licensee. ° 
The next step was to identify the short to mid-term objectives. that 
the-company wished to accomplish and these were fodder for considerable ‘dis- 
qussbon., What Pollows is a reasonable approximation of the objectives that: 
we tive focused on during the p: ast four months: 


_ 1. Of Utmost concern was to complete the acquisition of the sortware 
and to resolve any ‘ind all licensing, problems with Mic rodataoor other third 
part Legis 


(2. Tt Wis Crue dal that we gicgiitre the piynical tipes and ingentory 
thie SGPT Wires [ 
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3. Since one of the prime objectives of incorporating was for all, 
sharehoiders to acquime the current -version of’ the software; which was 


either under development ior being. distributed - by AXXESS when they went hank~ 


rugt, we viewed the distribution of the. software as: crucial. ; a 
: s . : . . _ . a 
4. We wanted to create a central. repository. ‘for’ the software _on ‘a 


deen yeleaee or were under development: - The: problem here is that there’were 
different versions distributed to different. users and we felt it was important, 
tor the future portability and exeneherabelity: of software that we attempt to. eee ss 


develop a common version. ‘ ay : ‘ - : 
. ey : : x 


~ > . - oY ae 2 
os « 


5: To this.end, we wanted ter either contract for sever Sensi - of ‘a cra 
version of the software or devéjop.a consort ium of current users who would oe 
develop various modules. : : 4 ae Te ; yey seg ew L 


. ° 


“ én: We wanted to explore the possibility of passing the tle to the —— 
software or develop a working relation3hip with a spied party: for, ‘development . : > 
and/or market IDEs . - : i 


x 


oe ender tiie 


7 We feit that. it was important’. to improve phe. documentation that / 
And gern such things as installation. 21808 that . eget: be- ‘utilized 


v 


OX Ts a dh 


nggricimelit « This, we expected’ a ni numbor of institut ions to “install modutes t at 
they heretofpre hud not utilize ; oo 


Bel lowing. the Gitags meeting, we were wary Of what, could have been a 
; hatiral letdown-as one usually expects” after aptending’ ‘a national meeting or 
cconference such as this CAUSE conference; but Such was not to be the case. 
:* Progre * towards achieving our goals continued even. - though all’ of these © : 
efrorts were being conductéd by volunteer officersdf the ‘corporation. — The . 
one exception to this was the continuing relationship. with the .attorney who 
muided us through the ‘incorporation: and subsequent deliberations with a 


number of companies with whom we have either. developed associations or were 3 
trying to reso lye Licensing agreements. - ae ; 
. ” : ‘< & = ae = 


th order to maintain the momentum of the Chicago. meeting, we decided to 
have the first official annual meeting of the-carporation in Houston in _ 
November. Werfert that, this would give us a larget to achieve our short- -range 


° ee itd provide an opportunity to reconvene and set some longer term 2 
* obi pee Lives _ The report to the shareholders at this meet ing was quite encour~ : a 
ming Since we did finalize the acquisition of the software and resolve the — ! 
oe agreement with Microdata which will Lerminate In April of 1985, - 


. 


The peyined slicensing agreement wassgent out and was signed by a. “4 
number af Schools. Most of the ones who had'not yet returned the agreement 
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The software’ in the form of some 32 tapes acquired From the ‘trustee was trans- 


ported from the bank to Drew University and subsequently to’Bentley College. 
This allowed us_to Greate what is now called the BYYTEBAACK system, and would: 
provide a sité for the developmental Activities that were réquired. a5 a next 


step. oe ®  ge 7 . ; 


At. the same time, negotiations were taking place and an agreement was 


reachéd ‘ith : The Watchung. Software Group, Inc, This is a ‘groyp of technical 


support. for AIMS users. Their first task was to inventory the software and. 
identify ‘which programs (1). did not compile, (b) hdd bugs.in them, (c) had ~ 
Screen format.errors, .(d) had report problems, and (e) needed cosmetic ‘change. 


as the multiple semester capability, which 6 was in the process of PGelne 
developed at AXXESS. ' 


ae preliminary report.of the findings of Watchung was presented’ to. the 


“board at Houston and the board decided to proceed to the next step, which was ¢: 


~.. to-contract with Watchung to resolve all difficulties with the software short 


“of making the cosmetic changes, which-woutd be addressed tater: Subsequentty; 
. a contract was negotiated with Watchung to develop the vanilla version of the. 
. software for, distribution | to all licensees by April 1, 1984. 


- 


Negotiations were started with several firms {among them several Big-8 . 
firms ‘and a few software vendors)’ to ascertain the. level .of interest in either 
developing and marketing or simply marketing version of this. software. __ To 
date, those negotiations have been most fruitful and the board will convene 
in early 1984 to make a determination as regards which of the companies we | 
wish to either work with or. wish to be associated with. 

Since one of our concerns was documentation, a number of initiatives 
were taken ta improve the state of the current documentation. A project was 


- started by Drew University to document the accounts payable system, and this , 


was spearheaded by another former AXXESS employee, Dave Douglass. The 


resultant documentation was acquired by ByyteBaack for distribution to its 
shareholders. In addition, .ByyteBaack acquired the rights: to documentation 
that was also prepared by Dave Douglass when he offered seminars’ for AIMS. 

users during. the summer of 1983. This is currently being upgraded and will 


soon be. distributed to licensees. 


‘ sate, = 
pa It is significant that during this entire ‘periad the level of coopera 
tion and exchange of ideas, documentation and software amongst users of AIMS 


has increased beyond that which existed when AXXESS was still functioning as 
an organization. It _is also notable that the users group survived as an | 
organization, as well as ByyteBaack, and had its bi-yearly meeting in Houston 


in November, as well as the previous meeting in Oakiand;. and the next meeting 
has been scheduled for Florida in May of 1984. 
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against _ all users of ‘AIMS for the accounts that eece aauic at “the time 
of AXXESS' demise. ee 


aoe) als who either worked for AXXESS or had developed sufficient: knowledge 


nother setential srobleii . was acquiring support from knowledgeable ; Ny 


of the System td assist users. (This has been partially resolved by. the 


include Archon Computer Solutions, The Computer Assistant Group, Information 


Solutions, and The Watchung Software Sroups 


companies who have been of> some assistance. to the users. Some of these a 


a 


time executive director te act aS an intermediary nctucon tHe Speen aae 
and whichever” company is ah eensed to develop and/or market the software. 


Frowt all of this, = should a college or university that. is _contem— Bae 


First and foremost is the_ act that. this comedy of errors reinforces 
the need to ‘thoroughly research Ane viability of :-the’ company that is providing 
the..s¢ A_point which surfaces and one which few of us were aware of is 
“the nec ssity tofascertain what prior claims ‘exist on the software. This is 


the equivalent. of a title search. wigan gee : 7 car? 


“s related: tegal issue is tne necessity to. ‘paeotiate an iron= =cida i con- 
tract... There were as' many different contracts as there were colleges utitiz:: °° a 


ing the ay sten and, for the most part, none’ of these were satisfactory. 


of equai-. importance are the quest ions of the status of the documentation 


of the system and the ability of individuals (technical writers) who: are not 


familiar With the system to document the System. A coroilary to this question 


is whether the documentation and the software is stored in escrow by. the. vendor 
by peopte who have acquiréd licenses in the event that the company should -.fail. 


The unavailability of a system Flowchart that shows the. interrelationships of 


the various modules, and their corresponding fites continues to pkague “the iy 


‘users of AIMS. Although we are currently. making. progress ‘to resolving the: 
issué; the availability of a. systém: made. to facilitate user ‘comprehension 
should be central to any software evaluation. 

“Another technical and equally important question is the composition _ 
and source of the software and tools that were utilized to create the system. - 
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There are a number of companies currently marketing software where they have ; 
tiodified the operating system or where they have used a hybrid language, and 


the latter was certainly the case with the AIMS eyetene 


: The cornerstone of the system réiies on the use ‘of Information which 
is a derivation of the Pick system and ‘software, and this was previously 


supplied by deaters of Prime hardware. Of more import was the fact that 
Prime was not providing support for this set of tools and the system had been 
developed by. a _ company called Devcom,— Inc. _ Fortunately _ for the AIMS users, 


documentation and support for this system;.-which is the underlying Structure of 
' AIMS, is now a concern of Prime. This has helped immeasurably and has been” a. 
vital factor in the ability of the users to survive during this period. 
_As regards the application modules, it seems clear from our experience. « 


of the development of - tiodules and the issuance of new releases. AXXESS : modi- 


fied the system at witl and issued new releases without insuring that all 


users had: copies. Furthermore ; there were numerous different versions extant 
at any given time which will complicate the goal of getting current users con- 
verted to a vanilla version. From Our perspective, this requires that people 


evaluating software examine: the enhance ~ procedure carefully, whether’ it is 


° for a change approved by the users group or a Change for an si age institu- 
- . tion. The question is une and how will the many different versions of software 
bé managed. : : 


A final note is that this whole scenario stresses bins: ‘mpOReBACE of ‘the. i 
users group. Even if one cannot get together to do legal battle against a* = 
company: or a trustee, certainly there is merit in coming together to “shares 


ideas. and cooperate, and it was good fortune that the users group was, indeed; 


functioning as well as it was when-the death knell of AES occurred. 
— >, : 
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RESOURCE MANAGE ENT. & | ‘RESEARCH | INFORMATION SYSTEM 
for Student Services = va. 


Greg Pewcett 
Sizectér of Program Anaiysis 
University of Michigan 
Ann Arbor, Michigan 


a This paper will describe the generic design 
‘features, content, and muitipurpose uses of a network - 


of administratively independent. but °§ technicaily 
integratable “relational” information systems across 
student ‘services units at The University of Michigan. 
Using a variety of DBMS “relational" data base 
peel t software on micros, minis, and mainframes; 
_ the tOdent Services Division has created a 
” of ieee designed and developed information “gyetens . 80 
Bérve (1) each unit's unique needs,’ and (2). 
coitective _ "corporate". . information needs . of . this 
division °“in planning, |.résource- ‘management., ‘and 
researcy. - System Development Strategies include: : (1) 
maximum user involvement and.control, (2), user-friendly 
‘development toots,: _(3).. file. transfer - -capability, _ (4) 
‘generic ‘data base. design, (5) staff "retreading," and - 
a7 distributed ‘information resource management . 
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tion as an asset in the 80's, the Student Services Division at 
the University of Michigan has begun an effort to create its 
own distributed information: resource management. program 


designed to monitor services and support resource allocation 


planning, using, health care, and problem 


resoluti 


In the style of the 


services operate effectively-and efficiéntly. within and across 


“units: Consequently there was a need to daévelop tnformation 


systemS within the Division which (1) supported unique neéds in. 


a particular unit and (2) simultaneously supported corporate 


Which services are being used by what type of student? 
* When (days, hours) are particular services demanded? 
* How efficient are the staff-(providers) ? = -,___ 
* Are particular types of students’ "overusing" services?’ 
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The remainder Of this paper will describe design principles, 


strategies, architecture and applications of a "federation" of 
information systems designed, built and maintained by several 


camponents of a few of the units, All units however have 
similar systems in place or in development. 


r 


Seeunpcione i order - to. ‘obtain these ‘systems. tiiticlig, tee. 
campus central data processing center couls eos (1) develop’. 


cost-efficient Systems. rapidly, (2) Provide expertise in- ovis 


pee ee existing stafe within the ingividual. units, Nuvertnes 
commitment to obtaif and manage thgir own 


say? 


“ 4 #e@énrse ath least’ *tnitially. 


= . e == SP, -3+7--+ 


- “New shantigipgted data would need to be integrated "into 
. the ‘system perfodically. . " 


an jardwate and Softwaré capabilities would probably ‘be 


— a - * *x- 


All: this. would probably’ Occur at an accelerating rate: and 
= with. Limited, resources 3 
The initial: impetus’ in: | bese the: these assumptions came from the 
Health Services unit, followed in turn by Counseling Services, 


Ombudsman, and Career Planning afd , Placement. In order to; 


design principles: ‘and strategies. guided the eEfort EOE e. 


= 2 = - pogakbty. the most significant’ ‘principle. undergirding the 
- development: of. the distmibuted system was. the recognition that 


implied “retreading"™ ‘existing staff. rather than hiring new 
“staff. It also Oger Cer ae _the fact that an Paptatierer 
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the. tool is subordinate to ‘the. Loney err ere ‘and creativity ‘of 
the tool user. Old tools in the hands of. skilled users may be 


BOE See . Student Servicés . Units would have to- chart their Own ' 


“ #* [Uses of. the -inforniation systems would change with user «- 


a Our. most important | investment’ was not in the technical topls _ 
‘- "(1e."hardware,"software) ‘but in our own human capital.: -That ~ 


preferable to fancy: new tools in: ‘the. hands = of. novices. This: 


a . A_second fundaméhtai prineipic ‘pursued | ‘across: “units: was that of 


"“interchaageability of parts". In order to adequately under 
. write aur own deve loprfent, _it. was. important. to have -some 
assurance that hardware and: filés ‘could be shared without 


* vetraining staff (Or Peppeasemmang software. Familiatity with 
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: applications". | 
would assume future ‘respons 
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Another. important design strategy was to assure adequate 
téchnical’ redundancy to reduce the risk. of data loss or 


unavailable - ee a a each subsequent © 


‘previous. prototype ‘as a backup resource in emergencies. 


However, duplicate data ‘bases: were expected to be maintained on 


central mainframe). Since each unit had a 2-80 CPU, either CP/M 


or MP/M operating system and 8 inch floppy drives, fite 


transfer was straightforward. Direct file linkage between 


micros and the AMDAHL ‘mainframe was available through an M€/P 
protocol developed — on_ campus. — This feature enabled the 


- 


simultaneously serve as backup to individual units. 


The < fevelopment Of the first system began in 1981 
Services unit. The "patient/provider" data base eyenbisiiy 


‘beaame the basis for a more generic architecture ‘entitled the 


tions and number of data elements varied across units, both a 
set pe core data eleménts and a generic data base schema were 
used. in. subsequent unit specific client/provider systems. 
Standardizing the core data elements (ie. client ID, residence, 


"client/provider" of ata ei system. While the data defini= 


referral agency, niversity affiliation, etc.) was necessary to 


“link (ie. relate) . files across units. The generic architecture 


was used to establish a common frame of ‘reference for measuring 
service and professional activity within the division both for 
resource management | and research into eaneee issues. 


— 


AS . depicted in the diagram, the peimary components of the 


"ctient/provider" -information system are the: client 


information, provider information, characteristics of the - 


transaction, and the taxonomy of service provided. Generic 
data elements meaSuring each of these components are 


-iilustrated at the. lower right. — —Of- course the AOCUNEHES and 


' MD diagnoses. Transaction ‘mode may be categories such as: one- 


to-one, group sessions, telephone calls, or distributing 


literature. Wherever possible, common -data definitions have 


been used across units. 


Because each unit was using: a. relational DBMS" many: data bases 


were created to contain information relating to various aspects 


of the unit's particular service effortss However, most of 


these ‘data _bases were: eventually related (ie. joined, compared, 


or combined) with records from 4 primary "client/provider" data 


bases ‘as depicted in the diagram, Example&6f such data bases 
incitude:- service outcomes, ctiient history, lab tests, 
procedures used; performance effectiveness measures of staff, 
gStaEf resumes, and other’ measures of the client, the provider, 
or the nature and scope of the transaction between them. 
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| INFORMATION SYSTEM COMPONENTS 


A (seutdent) (discusses) (roommate conflicts) with an (RA). 


“CLIENT/PROVIDER” 
data bases — 


a Se, ee 


Client 1° |. 
{ Demographics ©; 
University actatus 


client ------+ 


wi | oa r " ; Dace ° 
~~, transaction === = — | Viste, tenech 
> Yede __ 
Format 
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Clearly the primary benefits of such a distributed information 
Systein detwork, accrue to the units themselves. Given the ease 


of using relational DBMS and integrating auxiliary data bases 
over time, several resource’ management ‘applications have 
emerged, Staf£ within the Service units access the system for 
comparative data necessary: to develop their own staff 


performance benchmarks. Different standards have been created 


of client demand is_often improved, resulting in more effective 
stafE scheduling. Heavy users and, "abusers" of services can be 
identified and dealt with more personally. Particular cohorts 
o£-clients (possibly clustéred by service useage patterns) can 


‘be studted over time:-and compared for @xample to the behavior 


of inatched Samples .of non-clients. All of.these uses are 


service itix across units suggests a patterning of client 


_inarkets which may be related to geography, service quality, 


visibility or other factors. Such information systems enable 


-costs per client comparisons across service categories and 


eat 


Support the creation of program budgeting by. service area 


proactive in improving environmental conditions*:which 


characteristics enables an institution to develop empirical 
"taxonomies" or "typologies" of the student body. ‘Students 
with similar profiles of health habits (from Health Services 


a, 7 
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"at risk" or "under ‘extreme stress" could have significant 


impact inion the success of those students in avoiding or 


reducing negative consequences. ‘Similar scenarios -could be 
described for other services such as carec¢ Planning, 


counseling, ‘and so forth: - oy 


and their own phe rate: “in creating and aa information. 


There appears to be a learning effec which occurs. when. 


individuals begin to feel comfortable with the micro-computer . 


and userfriendly software. It seems as if- EHS. ease with water 


one thing to another", Ini a manner similar to "well. if it can 


do this, then why can't I also do.s..and so forth". _ ‘The. growth | 


investment. — We: hope that such efforts will create a 
synergistic effect among staff and contribute in some way to 


revitalizing the work setting. _ At the very least we have 


@vidence that particular individuals in the human services 


field do in fact become more productive and valuable as a 
result of these efforts. With adequate peer BUPEOre we expect 
that trend to proliferate across the Giyseton. 
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ate VIDEOTEX: : A CAMPUS APPLICATION. 
wot . . : , 4 , ey Pe : : 
; a ro wa 
: - Christopher Duckenfteld 
. - . and a : 
> tk Richard Nelson _ “¢ 4ie, > & ea 
Clemach University 
. . Me woe 7 : 
Videotex ‘4s a: vehicle designed for the delivery of’ 
A ; homie information services. The hallmark of a videotex system is 
wed ¢ “5 . = . - ms ee 
: : its simplicity from the’ point of: view of the user. . In this case, 
5 ' Sot cude, lite: eels, poke ee ete ates See, es Adeeee, meer ee eee an ks oa 
‘ there are. two groups of users; those who provide information to ae 


the AGYBEERy and those who RECELEve ‘that information. ° this 6 sim- 


information on a a universizy scamps where there : are s large ‘numbers 


ae _ spe system, ence inacaiied: can be seated | without intervention 
by a technical staff dexcepe fa the case of system failure) and - tg 
could, therefore, be used for a campus-wide bulletiy board service 

-with ‘two-way communication, capability: - SS 

= “clemson University has developed aii on-campus | videotex systeii ee 

; which, in‘its pilot stage, was. used ‘in a one-way bulletin board 

¢ application. This is -now being expanded to provide — com— 
munications so that the information data base can be queried using = 


simpie commands , from a a keypad: The @ project i has aroused d widéaprad 


are constantly. being received: | It would appear ‘that there is a great 


need for a. computerized, data base; access to: which requires no knowl), 


edge of computing on the part of the-user. Videotex appears to 


provide such a facility. 
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You may or may not have heard of videctes but if you have not you” 


undoubtably sion ottis Videotex is a new. concept in interactive ; 
¥ . Hes bo oe - _ oo ra x a 
computing services. which has to date generated an extraordinary 
; 242 ue fe Bee, ee eo siwes eee 
amount of light and heat and very, little profit. Despite this tack 


of return, governments and cqrporseions are counting on a great 


™~ 


rast Z eae re 
.future.,for videotex, and are investing in it in.@ correspondingly 


gece e ’ 


oe = : een rs 
Fs A ’ ; rr: , ; : _F : , - 


What then is videotex? Videotex, like word processing, defies a 
strict definition, but basicaily refers to a two-way interactive: 


service which is capable of displaying pages GE text aia graphics 


on the screen ‘of a modified television sep. An alternative name; : 
_* 


somewhat, a more ‘restricted type of service; esiecext: is sometimes . 
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a one-way broadcast information aeevice in which: pages of 


“Ny 


screen of a modified ‘television set by means of é ebypaat a 
; ad . 
: : 5 4 oe a : 
— ae Soe aes : Ae yt 
The ideas for videotex and teletext driginat ij -bne d in the ye ae 
: “ bj ae _ Ws 
ms : eerty 1970's, videotex with the British Post Oetea, and teletext oa 


with che BBC. The Post Office, which in Britain, ‘alao had ee nae 
responsibility for the nation’ 8 telephone syatény § was ees imeneine ae 

ae ~ 
with a system called Viewphione * (comparable to AT&T' & Betyrephone) > 
a? eo 
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- The project: was. Not.: - queéess ful betaiise ‘of “the tremendous data 


transmission paiteeeaes ‘of che video cotiponent : aoeever= 
< : 


ral experiments. were conducted on using the Viewphone to receive 


— 


eo transmitted text, and from this came the concept of using a 


Ue modified TV set iri place of ane ‘iepphoacs A test service was 


provided in 1978, and. the. first full-fledged poblic service, 
Praatel, “cawie dato ; beihe in 197 9%. oe Pied / Sy * eR 
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In a videotex. system the information which.is to be made available 
ee ee me 


"to the .users of the system is stored by 4 


Sec ae - hea eee Bie OF otis oss se ee cee, Gee. eeaae eee ca 8 
cumputer system at 3) pervice center. The information is stored in 


pages, a page being one screen of transmitted ‘text, -and the 


i Me : fateewation peoviaed paye® “the service. center operator for the 


. 


privilege of storing The information. -A user of the system, a 


the sieve center nomyeEes via the phone dine by dialing Ene 


simple dial-up terminal. , a - 


a 


3 What ie new about videotex? _ 


Thé following ia not new: ; oe 


On-line systems 


2. Dial-up access. 
3. Color graphics | : 


4: Large number of on-line useta * a 
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 pesidential cudtower let us aay, cat connect his modified TV set to 


ee ee ee ee eee 7 
whl... The_fotlowing are news) 0%: : Saas. 
’ : ¥ s Ee * ae < Ap ae a * Cane ais es ‘ 7 eS ~ ss =~ 
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4. Public access in public places : 


ee Ee eg : 
i”. “Why 18 videotex génerating such interest ‘among major 
; eee, bo ’ 


ener Atse ; s 
a, _ - . 


“fhe attraction of videotéx to those who originally conéeived it was 
ee te Ha we ye et 
that it provided a means to cheaply put a computer in every home, 


a | * ‘and those computers could be used to distribute and receive 
information, purchase products from on-line catalogs, play games, ' ; 
and use up spare capacity on the telephone lines. = : 


af ‘ 
. , . 3 = ‘ 


4 


4’ The original dream for vidéotex, then, was that it would be cheap, 
cheap enough for use in a mass consumer market, and that it would 


"+ @be used in the home. 
yo : 


_ ae yo . , | 
The type of information suitable for aggideotex system could be 
: ; a . 
eae byte abeeen. eae See Mee Sey ea cee Se cies oa, avers ' 
anything from news and weather to video games; from banking 


at 


“be done by physicatiy dialing the service center and utilizing an - i 


acoustical coupler, or preferably by using a modified TV with an 
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bring up the basic index of information on the system. The index 


t%, 


5 9 
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gives_ instructions. on which ‘page number to ey. in order to home in 


JOY 


on the reqidteea information. It usually rakes. no more than three or 


' 


four levels of index to get" to the desired ptece of information. 
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In the case of home shopping, the one index would indicate the 


for’ various broad categories of merchandise, and soon until the 


. 


could be. ordered and charged to the user's account+ by depressing 


the ‘appropriate keys on -the keypad, 


Aithou he service -is” stil i wgovided, it has never attracted the 


subscr d¥et base’ that its destemers dabended: a 


Vist is a joint service of the Canadian Governnent puke wa} 
tt 


Bell. Sirpport has now pita withdrawn and the. service will spon 2 


terminate; aes 
j . 

Viewtron¥ is =, joint venture between AT&T Informagion eo and ; 

Raight-Bidder. It is a test service betfng offered in the Céral 


Gables area of Florida; So far, no significant data is available on 


acceptance of the system. ~° 
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“so, in the absence of an obvious market for videotex services, we 
‘come back again to. the question “Why ‘Videotex?.” 
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_ wideotex projects are extremely Lar -ge; holding out the Pe a an 
SJE rs Ore. ¥ | BES a 


is the potential for huge profit. The idea of home ‘gecvices via : 7 
some easy-to-use med ium such as videotex is so good that it < 


worth a scbatancial investment. And even if the chance of succe 88 = 


is: small, no major company: ean ‘afford even the slightest Chance 


that a competitor could possibly wrap up the- home consumer markets + . 


White the eaphaets in the U.S. is on home ‘services - mace 


dominate foreign markets. Many of these As eas reer G 
i : 


correspondingly large profits. 


x 


In Peange consumer banking and shopping services are being provided 
ins use of a Swartcard, a — card dized cana wien an embedded 


offer ‘isha directory information via vggleotex: we 2 206 ee 


aca 


latter to develop a nationwide public videotex systen. The project 
is behind aehadile but ‘it teprésents a mayor commitment to videotex 
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commitment on the part of IBM: IBM ‘fs’ also marketing a 


 ‘Prestel=compatible ‘system which runs on the Series-I. 


ar - = 


* Qne of the reasdas videotex is being heavily promoted ia that it 


© offers the opportunity tq impose standards on public-acceas . | 

fe 6 ee - 2 & ease 

a information systems. Governments, of course, love-standards. The | 
: : European governments; in-particular, are actively promoting their 


own versions of videotex a a,gtandard hoping’ to gain a marketing.” 


edge for domestic industry. . 


7 ' : . =. “ Mm ole aoe oP a 
With governments involved there is the potential for huge’ profits: 
. Buts governments are fickle and -so no-one is prepared to make a bold 
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“g. . People aakiag money out of videotex ‘are the sellers of ‘hardware and 


software, consultants, and coferende organizers. Information 


a: . providers are fiot making mond¢y. Success for public-access videotex 
systems in the U.S. depends on the ability of the information 
: - : ac oe ae occa nck. wetecgnt 
- providers to make money. AT&T is convinced that advertising is the 


‘key to making money with vftdeotex systems. Their Viewtron field 


2 . Sesto aa giaapoee ces se se ch= a, 
; revenue~generating- information, particularly related to home 
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‘That, briefly, is a description of what. videotex “is and how it is 
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| ‘envisioned that it will afféct the general consumer.” But why is 
oa University been able to accomplish in this aréa? 
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; computer ‘ceaper?® “Money pe staff. We, need money ‘to on our, 


eadouent’ in-ae date, and we: ened #5 find ways “to! keep competent , See 


‘etiployees; One ay geal we can’ address both Lesuies. is to obtain 


___ employees: One wa 
funded zeeaarin ahd development, cpnteacts sich. will provided : ssh oh 


€ . 2 


funding for. equippent and ‘at the | same time give staff metabers the : - 


i opportunity? to work sihditeradcing projects chich- they would not be 


‘able to do in industry- oN 
' cm es, 


3 


peleere ve came across videotex and 


In casting around ifr? duitable 


retognized ‘ehat tia was a natural ae of interest for a 


university: We ae afhy’ fa the information business. ' 
. ‘ : \ 


6 . . a ." 
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. . . 
‘ is : ae ‘ 


= oo A ‘good portion of the - ipfagnetton’ with which we deat is 

. , Fe e mee vw oe . 
oy". of all ees J Aikegesrias', and bulletins with which we 

. . aa 


“in the form 


é Lia 
“campases - What. does’ it cost to produce that . #4 , 
# 


blanket sour 
8 a i eee : oe 
information, and, having pioduced it, what are the dis tribution eae. a F 


a costs? Probabiy no. institution has a 1 good idea, other than that oie 


intentions; the anfount ‘of paper we shuffle seems to increase in 
“ot 4 
4 = seats Meliss | sah ee ces esis 2 
volume, and fotinite we do ‘peems to stow it down. Sg & ghede = ¢ ' 
e E- ah : : ’ a i sha ‘ 
ws x ; ee : : . ; 
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s ‘ $e" videotex be ‘the answer to ‘this probien 6 of an ever-increasing = 


= 
administrative paperwork load? The answer was and still ta by MO, 


means cfear, but the ne go- severe, ‘and the potential of : 
: a videotex sufficiently evide t, that “it jipeced a good cque for re 
te 2 
videotex ‘research and aeveismmcne project coutd be ma de a a : aoe 2 
By ay ‘9 ’ 
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ope re coat savings never daterialized: Videotex may 
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posshyly be the “exception. the appiications of viddotex in the’. 
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university aré endless.- - oa et fe : : . oe 
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3 tad iagetis addres: ed electronic wail. A Videotex system could be 


a a aa 


inter faced with the’ university" a ‘gain. ‘computer to produce reports, 
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ee 


: iF in. cotor. and with graphics; for. sdatniovrdvogs at phedz desks... 
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The -staplied ity and ease of use of videotex' would make it” “Gdeal for 


oe : F i a: am 
es ae ee requires some training, an Ha aah requires’ ee It can be 
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a ied as easily. by. = stock ey. ebaekiny on aupblsey Sipehiorine as". 
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ws od often what ts a he us’ in couiputing ia agt, 80 apparent to 
an e 
¢ ‘others. ‘Administrators 1dgk 


i anything to do with computers with a 


“somewhat jaundiced eye. Even punding for a relatively modest pilot 


2 ae 


ae 7 project is not easy to come bye a on's videotex project was no 
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A erucial Berea? the Peodect waa ‘to 


gell the idea of videotex to 
those who were in a positton to make it a success. Fortunately 
videotex has a | very attractive feature when it comes to trying to 


-tnpress someone- ~ eeephics. The wirtuea of graphics in a videotex 
a’ 
system are debatable 


but as an attention-grabber graphics is 
; 
unbeatable. The graphics. capabilities of videotex 


were attractive 


: 


to the- Publications and Graphics group at Clemson 


and 


representatives of that group were “persuaded to attend the Videotex 
‘es 


em’ that videotex hada fitize. at Clemson and that Publications 


system. 
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Publications and Graphics, Facilitating Services, and: oa 
. ae 
gz 3 Comagtteat ens were all represented on a campus-wide committee, . 
; ~w yi Poo 
- : “studying the possibility: of inatalling cable’ TV on gampus? me 
- Publications aud Graphics arranged for the computer cb teer- to: ae . 
— Oates AON 
ey é predentation on videotex. to that comnigteg and, as 4 result, \ a ; 
an > : 
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towards the cost of installing five monitors: 


system was obtained. Additionally, the Athletic Department, which 
was also interested in the possibility of using using the videotex 


system for publicity of athletic events, made @ modest contribution 


: 4, 


- 3 


‘The major financial investment came from the Computer Center and 


os 7 ~ _ eee = * i ae) é 
Digital Equipment Corporation. DEC support was crucial since the 
Rais a ; SERRE! 


Center did not ,have the money available to buy the necessary 

computing hardware to support a multi-user videotex system. 
iY : or ; 

Fortunately. DEC also saw the merits of working with Clemson: to 


' 


develop 4 videotex system based on currently-available DEC hardware _ 


and software. pec therefore provided 50% funding for the necessary 
hardware with the Computer Center funding the other 50% .and 


underwriting the cost of software development. The system was to be 
4 


run on a VAX 11/750 and be compatible with the North American 


Présentation Level Protocol Standard (NAPLPS). NAPLPS was the 


' videotex standard originglty ‘proposed by AT&T and widely’ endorsed 


n : ~ 
. & 
‘ ad 


in North America. 


The software was developed by one pérson over a 18-month period. 


The actual time invested’ by that person was about 3 man years: The 


= . 
~~ 


\ 


> ary - oo. _ : ‘ : : - - p - 
Problems with the system were almost etttirely with the~ 
installation. Fénding, software development, and marshalling of 


support went extremely smoothly: The same could not be said for 
if a . ra 


what should have beén A simple installation. Ke 
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The teat was to have inctaded five méifitors in strategic locations 


“. dining halls, Student Union, Computer Center “etc. Only recently 


- oo. Hac Phere Qe ee ie ie ee gE *h. 
have all the monitors been made operational. Problems were ‘ 


experiencedsvarying from interference from microwave ovens in the 


; keypads. 


“2 


Nevertheless, wé persevered and the system is finalty working. 


” 
t u 


‘pulls in the customers even though very little substantive | 


information is presented in graphic form. Once the victim is hooked 


that he can without any trouble retrieve pages of information from 
the videotex database. 


We will observe the use of, the present group of terminals for the 


“balance of the school year before making: a determination on whether 


or not to expand the system. It seems likely, given the interest 
a ¥ 


both on and off campus, that the system will be substantially - 


» 
betcha baat ee oo Eke, ee ce telisces, erties? foe pees eas tee esas eee 
certainly caused our administrators to. take a fresh’ look at the way 
they distéibate’ information. We dra attiT convinced of tpe 
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potential of videotex, but wé' have a Song way still to go. 
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. ABSTRACT 


Columbia university has embarked on a major program to distribute its central administrative 
data processing to its various schools and departments. DAMIS wil link every department 
and school via microcomputers, terminals, and/or mini computers to. the ‘central 
administrative computers. Departments: and schools will Have the capability to enter, track, 


< Se See ee, 


: control and report administrative information that is relevant to their specific needs. DAMIS. 
- will also provide Jocal files at the department/school level and. when coupled with the. 


— University” administrative data bases, will satisfy the majority of’ their administrative” 7 
ae infgrmation needs in an: on-line environment = - 
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| 1. OVERVIEW 
ii The Problem 3 


Columbia University ts a complex’ organization for many reasons. First of all; Columbia has 


several campuses with 25 schools and over 200 academic and administrative departments. 
Columbia has a population of over. 30, 000 students and employees. Thus, Columbia is not 


unlike other major: teaching/research institutions and not unlike ” major commercial 


organizations. _Complexities arise not from specific teaching, research, and administrative. 


functions, but arisé from the interrelationships of these functions. For example, Columbia 
incorporates a number GF administrative Processes and procedures One example is. that 


basic accounting, Ayster. and the ‘Student “Records System (SRS), Despite the. benefits 


_reaped by the departments and schools, much of the” information provided by these 


PREXaRS systems; after four years of installation. are oi not _timely nor accurate. 


\ - 


information is - disseminated to departiienits “monthly and they ‘usually. do not receive a ‘copy 
of their reports until, two weeks after month=end. This dated information, along with the 


_ usual voluminous amount of. unneeded data. has. proven to be. too much and too late for 


departments to mas wey decisions. — _ To alleviate this: problem, almost” all of the 


ee Although this. procedure is a burden and an pera to the University, the 


departments maintain that: it 1s necessary - :for timely and accurate information. ..- These 
systems: create as many ptoblems © as they try to solve. For example, the manual systems 


do. not provide repocting capabilities such as "how much ‘money was spent with vendor X". 


This ‘information is available, but searching the records: ‘manually is tO time-consuming. 


This | 1s | also true for departmental SOMPONen Eee: systems. , One Such system. for Bxarnele. 


access to data virtually non-existent tt og 


During the early part of 1982. an extensive survey was. tondutted at Lamont-Doherty " 


Gadlogical Observatory (one (of our research facilities loGated in Palisades, New York) 
where there 1s a computerized local record-keeping systern " The tamont system does not 
satisfy local needs for two reasons a) it is Cumbersome to use and takes a longer than 
desired cycle to provide the required information, and b) it does not inter face * or reconcile 


to the. University’s core systems. The study discovered that although there were technical 


ee problems with their system, ‘it did provide them with more current data than available 
i ae through FAS. The study outlines the strengths and weaknesses of Lamont's system. The 


Strengths are: accessibility. convenience. responsiveness, flexibility. self=reliance, ‘and | 


relevance and trie weaknesses: are: reliability, capacity, penetration, integrity, integration, and 
self- sufficiency. Similar. results were obtained from discussions with départments at the 
College of Physicians and Surgeons which had. automated record-keeping systems. 


From the Lamont study. we identified key benefits that resulted from local record-keeping 


, systems.. It was concluded that if the local récord-keeping system had been designed as 
8 x 
an _off- “shoot (or integrated | with the core 2 systems) many of the problems with the local 


’ was completed in June 1982; and soon thereafter the concept of Distributed Administrative 


Management Information Systems (OAMIS) was formulated. 
1.2 2 Developing Global Sweeny: 


administrative systems capability into the 1990's. Essentially; we have a three ‘fold, strategy: 


i. Continue upgrading Columbia's administrative Core systems. ‘However. the . 


@nhancement process would be an on-line; data base management system : report 


generator environment Essentially: ‘a program isi in place: to rebuild our systems. 
utilizing data base technology. The key. University data bases will: be the: 


- Human Resources Information Data Base 
~ Student information Data Base 

- Financial Information Data Base 

~- Alumni Information Data Base : 
- Facilities Management Data Base te nn ae ee 
; - Health Sciences Management Information Data Base ee i as 

hi - Library Data Base (academic and administrative) ” 


: x ‘bee 


Other data bases will include Student Services, Public. information: ‘eceng, Matias 


Control, and investment. 


2. ‘Continue—upgrading- our —administrative— computer— nudes communications, wand - 


of activities to upgrade our hardware, utilities, operating, systems software, and data 


base management system “software. 


3. The distribution of information to_ schools and departments_by- 
up-loading data: This. concept is called DAMIS ‘(Distributed ‘Administrative 


Management Information System). = 


y. To that end, we are proceeding with a. number. ae 
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=. "3. IMPLEMENTING THE STRATEGY 
fade Tete & YSTEMS" , 


ww 


Basically, the Center for Computing Activities icucca) Administrative ‘Data Processing (ADP) 


of initegrated ‘systems that are responsive, online, and considers the needs of aaperements 
and schools. , 1. 
ae 7 Hdmen Resources information Syatems 
2.14 oP Past , 
= In 1977- 78, the Personnel information System (PIS) was implemented to provide the 


University with fundamental data of Personnel information on all Columbia employees 


- 


fn 


oe ; _~ -1980- 81, the Effort Reporting System was developad and implemented and 
a subsequently incorporated in the new Labor Distribution System. 


1, 


- in 198 1- =82, a major modification to the Affirmative Action ; System was designed” 
pre Sgrammed, and ‘implemented. ts . 


Nt 1982- 83, the new Labor Distribution - System “was _developed to: overcome . 
numerous problems that were never resolved by the installation of the, MSA Payroll 


System and the Financia Accounting Sens (FAS) a 3 F 


e Installation will bean in, ad 1984. | 


January | me to track job applicanis._ 2 ee Das 7 : 


24:2 The Present and Future =. va 


The Key, element regarding HRIS © is fedesign aad igtegration, To that end, the following 


activities will =e place: 


= The Payroll System and LDS will be on-line ‘in 1984. 4 te ao 


= A new BIS will be implemented: and integrated with PIS. - 

- The key Human Resource. Systems (including PIS. BIS.. LDS, and. Payroll will be 
integrated via a Data Base Management System (DBMS). ‘Data entry for the systems 
may. be integrated, and the data base will be linked to the IBM Mass Storage System 


(MSS) so that data accumulated during a ten= “year period may be easily accessible. 
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2.2 ‘Financial Systems ee Oo . ‘a 4 _ 3 


’ 


2:21 The Past 


“an early 1980, the “Financial Accountirig System (FAS). was designed and. programmed for the - 


Controller's Office by information. .Associates Incorporated (IAI), and was instalied under the 
auspices of Peat, Marwick: and Mitchell The system; which went live, in July 1980, was 
intended: to solve the financial accounting problems of the University* schools and. 
departments. Although FAS ‘is reasonably sound, it. still does not fully addregs. local needs 


of the schools and departments. Also during that time, a new IAl Accounts Payable System 
: talled, which. further compounded the problems of ‘central’ administration, schools, 


and departments. Additionally, FAS was deficient in the area of Fiduciary Accounting and 


Governmental Historical Reporting. : ‘ : ‘ 
a > ‘i 


- Major modifications were made to FAS in the area of data base and reporting, 


' including development of new detail and- ‘summary report: a * 


_ office, can 


« 


‘research characteristics of the ‘system the system’ Was . put to: improve invoice 


a 


research. 


351 


- The Accounts Payable System was, Modified extensively to improve the operating and — 


— In tate 1980, the OPG System ‘was developed by CUCCA ADP to track (on-line) 


progress ‘on all applications for projects .and grants, including development of the 
budgets and tracking of personnel on the projects. It was recently interfaced to. 
FAS to input budgets’ directly: the system also has . Several major subsystems, 
including a Subcontract: System, an Institutional Review’ Board System and a Patents 


Subsystem: ; : Do f _ | a4 3 & 


- In 1981, a Space Management Inventory System (INSITE. wv. was ‘installed to track i. 


space and inventory for compliance with new government (A-21) regulations. This 
system tracks and designates all of Colurfibia's usable space for ‘functional usage by . 
departments: and schools. Additionally, the system tracks all” inventory of . SeuIPTEN = 


‘that falls under A- 21 srocaee ai 


“= in late 1982, a new Purchasing System (called. CAPS) was designed by CUCCA’s Wee. 
It will be on-line ‘and expected to be operational by early 1984, This . “system will 
wosrnually. be exténded to schools and esiambiltsiiel <= 8 ‘major enhancement in their 


éperation : a . Zs -_ 7 


e! 


‘ 


352 


t : : - 
ees cae = ee te . 2 : : 


The key elements of the Financial ‘Systems: will be to upgrade, redesign and integrate: 
Essentially, the fo owing activities will ‘take place: 


7 FAS will be extended to the schools and department via on-line. 


- A new integrated Purchasing/Accounts Payable System (APS) will be developed which 


8 is totally on-line linked to a DBMS and a report writer. 


ee Proposal is under wey to review the _ Possibility of _Weaing the major financial 


* : 
. 2:3 Studen fformation Systems -< : = 
. "There are # two segments to the Stident information System structure - the central 
_ University“system, and the school systems. ar i 
F ry : i ; 
2.3.4 The Past . ; ‘ 8 wa 


= The oldest of the student core, {systems is the Student Loan System (StS); ovhich was 
designed by Information Associates (A) and installed in 1977. It gives the University 
the ‘ability to record both Government and University , student loans. ° This system 
\ holds these ae in the appropriate ee ey and then issues sills on a monthly 


i =. In 1979, the: University i eet the IAl Billing 2 and | Receivable re (BRS). This 
, system coordinates charges. payments, and credits fr m ali departments interacting 
with a student's financial record. Monthly bills are produced, which reflect interest 


. charges if there are any overdue balances. 


~in 1981. a | Holds Sub- system \ was installed to ee information to the Registrar 


areas such as the Bookstore, the Libraries, and the Biirsar's: Office (Student ‘Loans, 


Billing and clad etc). Also, holds pabicndiedk by a deans or the 5 Registrar 2 are 


; nd diplomas. has been Fprauea by this system. — 


- & new Student Records System. (SRS), also designed ‘and modified by IA!) was 


: instalied in January ‘1982. The features of this system include the recording of 
registration, course, instructor, classroom ste, and’ ‘grade data The system not only . 


receives data frdm BRS, the School Adrr "ssion System (includirig data from Barnard 
and ‘Teachers College’, and the Holds: Sub-system, but passes student information to 


_ the individual school's student record system. In addition, data is provided to satisfy 
government reporting, including Federal Certification. . “i > : 


- AS a result; the reports gaveta more meaningful representation of data 
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: 2,3,2 The Present. and Future 


"We envision a completely integrated Student Record System io records;. billig, 
r 


-  & 


- In, January of 1983, On-line mae. to the Student, Records System iSRSIS) was 


€ 


«) 


developed forthe | Office of the Registrar. : : . 


= During 1983, the Admissions and Financial Aid Systems were completed for two- 
particular . Schools, i8: Columbia College and the School of Engineerit 1g 


(undergraduate). ‘Using the systems of these schools as models, the School . ¢ 


Nursing will implement an Admissions System and the Faculty of Medicine (at th 
a College of Phyéicians and Surgeons) will implement a Financial Aid System, yoth b 


the end of 1983. A School Student Records System also makes aval ble to both 
Columbia: Collage and the Engineering Schoo! student data for their pa icular ee 


‘ and includes inquiry, updating of information, report generation, and word processing: , 


S Z 


© 


c 


During 1984- -B6, it is planned 'to revamp and redesign the Student Information systems. 


ious school Admission 
iby staff and students 
via on- line terminals and will, in. “bank- “like” fashion, ‘provide a varie of functions. — It is 


financial aid, housing.. and dining services) with direct links to the 
and Financial Aid Systems. The envisioned system will be aécessibl 


tated el continue to service the various schools with local adniissions, “financial aid, and 
inqai y tq_the core student Record System and Billing data bases. = 

2.4 Alumni Records and Gift information System z eo A 
2.4.1 The Past 7 re ot fs 


Alumni information is available primarily from the core system known as OY i” Records 


and Gift Information System (ARGIS/ and is used by the Office of University DeVelopment 


and Alumni Relations, The, system contains a data base with records of over 250, 900 


prospects, of which 165,000 are Columbia alumni. Each prospect record contains 


biographical, demographit,. educational. and- employment history, bra multiple gift records 
denoting past donations’ as well as pledges. The system was implemented in 1966 and has 
undergone many: modifications. The most extensive of Modifications occurred in 1979 to 


accommodate fund-raising for - the construction of our: East Campus dorinitory.. and. 


1982- 83 for the current fund- raising Campaign to’ raise $405 million. Data ‘is used fer. 
reports, statistics, labels, ‘pledges, and telefunds. tn 1982, the: system was Put on-line to.. 


. 
a 


the University Development Office ed several major schools. 
2:4:2;The Present and Future ' as es 7 - 
There is currently a major renovation under way to ‘enhance. ABS. for better. sfticiercy in 


reporting and access gt information to improve service. _ Other enhancements: will enable 


- ARGIS: . — - : 


- to be distributed on-line to schools fhat “ere capable of inputting their own 


Ppa ore 


demographic data and: inquiring into their own data a ee : 
e¢ arasuate 12 naion 


- to be linked with the Student Record System -for:r 


We also plan: to link ARGIS to a Data Base Management System 5, ae 
"2-5 Facilities Management i ° 
“2.5.1 The Past vo co - 


* Facilities: tiaragainaiit” in 1981, the Mit NSITE System was installed to keep track "of 
floor space, and equipment -for Physical 
System was installed. to track all mainte 


gnder FOCUS.: ~ - , 
2. 5: 2 The Present and. Future _ . : ; a 


nce - work orders: This system currently - 


information System for energy management, maintenance Pinned. ‘space , planning, 


maintenance Planning; scheduling, and other: retated functions. — 


|g, HARDWAREYSOFTWARE UPGRADES | 


spect to supporting a distributed | environment is the . placement: SF 3 an iacanis 


hardware/software environment To that end, an ‘in-depth analysis. of the: needs ’of 


administrative computing was made. The following decisions and plans were devised. 


, 


2 4 the IBM 3083 and 4341 ii in order to increase capacity by over 50%, and is 


either a Model 12 or 3083: 


= Operating systems software will be upgraded in 1983 


* VM. will be upgraded to VIM/SP2-HPORS 


rN 


be ipgraded to a COMTEN 3690 in “order 2 ea our front-end eapaity 
by 500% and to run the Systems Network Architecture (SNA) ESNA slated for 


7 


instalation a 1984] - i. 


ow, . Several. mini- computers will -bé integrated into the hardware érvironment 
including a VAX 750 | and an IBM 8/38. ws 


sa 


e 


; - As of November 1st, approximately twelve PCXT workstations have been linked to 


+ It is expected 1 that this number will ale a in 1984. 


Pa 


al 


- Central’ administrative hardware will be’ upgraded - -from the IBM 3031 and 4341, to. 


scheduled for December 1, 1983. Afterwards, the 4341 1 “will be. upgraded to. 


the adininistrative network; ‘and data is being downloaded to these PCs “as & rggult 


ant. ‘in 1983, a new Work Order Tragking® ¥ 
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_ ae pe 4. DANIS STRATEGY” a . a 
‘The concapt behind DAMS is to ‘ distribute ‘central administr tive data processing to the _ 
Various departments, and schools. . DAMIS- will, when - fully’ implemented, lirk every 
department and school via personal computers, terminais, and/or mini computers to central 
administrative -computers. Academic departménts and schools, as well as administrative 
departments, will have the capability to enter, track, control and report’ administrative, 
information relative to their special requirements.. In addition, DAMIS will provide local files . 
e the department and school level and, when combined with administrative SOF. bases, will” 
‘satisfy the majority of their administrative information “needs gan on- line. ape oranent | - 


ws The system wilh ees a = ’ so ener Cs 
oy - provide sea data dditing as it is entered at. the user's iocation to ehsure that it is - & 
clean before \being passed to the core system: A method of corréction will. be 
provided to @nsure_ that information is error free, whether the information is eae 


; released to the core eyetem ‘or, remains at the front end.: . > Coe 


< ‘University personnel for .examination. Data will then be released to the core ‘system 


= 


if approved. . ; a oe Re 
- have inquiry access to core " system and/or file Subsets, depending - on what is . 


appropriate.’ Access capability. via terminals, will allow ‘users to locate information 


about ‘their files immediately. - ty 


a 


= allow users to. inquire about their own data A security program forbidding 
unauthorized use. will be implemented. ' 

= have tracking capability which would allow users to compare cumulative and/or 
monthly transactions with monthly statements. .Reconciliation will be much easier as a : 


. 


result 
; = provide local record- keeping that is specific to. the user but not necessarily to the 
. 7 central administration. Depending ‘on user needs, it may be appropriate. to store 


record- keeping information on a mainframe or micro- computer. 


~ provide methods of generating reports, in user-specified: formats, by the host or 


local systems (depending: on volurie of data). 


allow data to ‘be transferred into local systems for manipulation by the user. 


csoftware, such as VISICALC; can then be used to ‘obtain 
; took “too long to get) for making more effective ag 


’ 


DAMISs; when implemep ed as outlined; will Stieviate many of the froscations departments 
now have with obtaining correct data from the. core systems, The apparent benefits of 


DAMIS, therefore, will be: : 
Se . 
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: ee ene a oe 
~ reduction in: time-t research problems; 


= more. easily recondilable systems; ee ee ie g ° 4 gas 


e ne ay ' 


standard) systems, : : . ‘: ia e 


- potentially ‘control ‘Sxpenditures, resulting in reduction. oF elimination of overdraft 


oo . Situationg: ee eae a 7 ‘ 
- reduction of overall processing errors; t. , 
- enhancembnt of local decision-making capabilities. by means of down- loaded data to. 
; local. systems for menipalation | by users. . : 4 = A 
shes 5. THE DETAILS: OF DAMIS | re 
on ; . Ss “, : 


Because each ‘of the pilot departments. were paying for their own equipment; they also felt: 
that the PC would be aaa in aheh department, even if the ‘pilot was “discontinued 


2oMls is divided into three main sections: 


= department/échoo! needs and capabilities not ‘satisfied by. University core systems; 


“departnfent/schoo! needs an capabilities satisfied by” the University core systems, 


fa integration of.’ local (depariment/school) capabilities with nversity corp system 


capabilities. 


51 Local Departtient and School Systems ; —_ : 


The local . needs arp extremely important . to users and _are the main reason for their: 
enthusiasm. in. Phase. One, the local system will include a basic bookkeeping system for. 


maintaining, immediate InTecmanen on the Status of their accounts. , Commercially . available 


ioe ivory. Therefore, we are joes our own. Sot 


“sha bookkeeping system will use standard accounting | procedures, but this is not intended 
to réplace the University's FAS. Rather, it. augments | FAS with information important to 
" departments, but hot: “necessarily to the University in general. ‘Transactions ° will be keyed 
into. the PE to update. their local: bookkeeping system and also go into a separate file for 
subséquertt uploading to the host systems. A user will be able in: inquire; report, and 


_ Calpulate ainst the local system. | 


— consistent and integrated department capabilities as opposed to. stand-alone (non- 
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--Use rs. are jas coftimercially-avaitabie sottware. for: maintaining - ‘information locally, ie.,- 


nan LOTUS 1-2-3 ang Aston=Tate's DBASE iL t= -2-3 is being used | when ‘spread- sheet ° 
ee Bibpresios are feeded™ and. DBASE ir for data base applications.’ These were chosen to 
“allow isers the opifon to modify the “system for their Qwn requirements. Most are also 
using) 4 word processing” package for combining - information. from .1-2-3° into text 
documents: . - oe ook, wae eS ae 
2 i tee <. @ # 5 23. 3 : 2 0 : or 
_ 5.2 Host Systems = : mt oe wR ee ee 


The host systems ‘contains information that is. invaluable ‘to Separtments. In the past: this 
ae /. . information has not. Biden available to end-ysers. Through DAMIS?: Ge. will be allowing: users i 


to gain access to info restion eagureininy their own etaieiad a o* _ 7 
; a 7 


: | alitiough ‘these ~ormline . _ systema: ‘were previously in Use by the” 


bontiSlier’s “Gttice: _anajor modifications ‘arid’ screen changes were implemerited. _ a ‘security | 
‘ Ex "system: aes users to view only their own data was incorporated. z oy set 
Seg, Jd ‘All ‘of the ‘Administrative Data Processing ‘Systeme: are on IBM. mainframe C jomputers: and 


‘are atcassed by 3270 terminals. Access by PCs via asynchronous links? However, is ~ 
"capable only through a protocol translator; made by DATASTREAM, inc’ We will be ‘ 
)s upgrading .to an IBM Series/, computer: a e : Cae 


3 S 5. 2 Lipson Systane 


si\gysteriis is the most challenging area,.and an area where major 
ss _ +. Savings can ‘be achieved: © Information float: ie: fe. time it. takes for infprmation to pass 
7 - © | from one aréa to’ the: next Srcugt the approval chain, can be’ greatly: decreased and the 


ar | accuracy” y OF data ime ge)! ata available Ri Ghee ‘host system could 
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‘users to design specialized ‘reports not available through host =e “ind fot to impact 
the hosts. ‘ : aa. aa 
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into the host system. in tack data will go. into a queue: file: on. the host: which. will allow 


2 the Contrer's Office to review information and approve ‘transactions, for updating FAS. 
iad Transactions that are not approved will be So noted and left in the queue for appropriate 


- action by the user. Users wiil only be able to view their own. transactions in the queue, 


_ ie; transactions of other users will be invisible. 
“RG transterring data from the host computer to the PC will be “possibie, as well. as. formatting & 
for appropriate software packages (1-2-3 and DBASE 1H, For the ‘pilot, ‘the ® sélection will - 


be made at the host by account number - with «a pre-defined ‘set of data _ elements. 


one standard “interface. This inter fice will.- make the necessary translation for obtaining 
information from different: systems. | . : 


St oe : . a 
‘chosen becnuae it is "the least expensive way for communications. at Columbia. © A program 


* not needed: This allows the system to be “trahsportp 


-developed vat CUCCA:. called KERMIT will assure data integrity. - Because of- the “distance 


involved, a communications speed of only 4800 baud will be achieved: A microwave link + 


_is being used between the Medical Center and the Main Campus. 
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The following advantages to “integrating the systems will thus be achieved , . 2 


- distributed equipment will off- load host cycles; 


— users male. will fund cost of. distributed i abla . , . a . 


ef computer systems, we — : 
matically ‘bs displaypd once the: a 


user starts the system The menu is mnemahically driven and the use OF spgpial: Fey: is 3 ; * 


modifications. A menu bypass system allows a an experienced user to inavigite through the - one 


system. with few menus. A s@curity system ws only valid DAMIS users. access ‘to the 
DAMIS. programs ‘and files and non-DAMIS us fan access to other” er A MS) progian gia 


‘ and: flog. a3 Die uke os , cae . : nck! : a es 
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aS is athe first project at - Columbia where. ‘PCs are being placed on “manager's desks. * , 
success. of DAMIS requires that pilot: users gain a knowledge of . personal: compyters. 
how they interact. with host ‘systems. « To do. this, a training. curriculum [ was 
panies = Thotati oe are: not: easy, § at first. many. -Managers nave. found ‘that’ ey * vere e Ee 
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yay for. teaching ‘the. uses of the PC was to have students use a “canputer-besed “ MeL 
instruction . (CBI) course (using selected software packages) after they have attended an aan 
overview class. The overview classes last approximately two hours and teach the basic ° 


concepts of the operating system or the software package(s). The cal should" eneourage ‘s a = 


students to practice what they we aye. cmd ¢ourse proceéds. : a 


if necessary, +". : 


redirected: It is sepecwaie the ‘pliot project will ‘provide us with aeedod information to 
provide an objective assessment of the project direction. At this point, there are still’ many ~ 


questions and a variety ‘of potential solutions. However ntil we follow through with ao * : 
pilot, we will not, be ina position to accurately -deterntine which solution isybést It should ‘- « § 
be noted ‘that this project will not only change automation aspects, ‘but may change basic oo : Rog, 


operating procedures at the department level; the’ interaction patween central administration 
and departments, and the centre administr tion level“ . Ay 
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COMPUTERIZING THE BUDGET OFFICE: 
An On-Line Decision Sugport System 
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on-line decision support aisien using the. “school''s existing 
Information system to provide management with instant and unique 


Views of me financial data. base. The_ bighly: versatile bal “4 ‘ io 


eesti sce fear fhe Computer ‘Center's state: he paper Pecaunta: 7 
the implementation process and résource _, requirements, , describes a 
the attributes-.of the system and” evaluates the successes | anes i oe 


failores of shifting. to a, fally Interactive budget review ‘ and er * a 
' deve lopment process. Special attention is given to the personnel ; 
problems and analytical challenges encountered Im the evolution to 
computer Ization. Examples wil! be cited of éPrancial. models and. me 4 G&S 


- < graphics used’ to ‘fagilitate’ meeting internal - and external * . 
information requests; per form . complex revenue and ,epend| ture * 


budget request. , ae : . 
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74 The University of Connecticut Budget Office has embraced computer technology 
to develop, market, implement, control, and analyze the schoo} 's $200 million 
operating budget. A comprehensive ‘on-line decision support ‘system, whith was" 


created without substantial improvement to the University's batch ide 


production: information systems, Is actessed. by using FOCUS, a fourth generation 


report generator. The exper lences. at the University of Connecticut serve as a 


model for institutions that need to computerize retrieval of management. : 


“information bat ‘which-are nable “to divert . substantial resqurces ‘to the 
a . ; 
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1, ATTRIBUTES OF THE BUDGETARY DECISION SUPPORT SYSTEM 
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‘Li, Technical ~The: Budgetary ae ere (BUDDS) runs on the 
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University’ s interactive ne twork “whch is anthored by an’ 15M 30810 mR Se mii 
“e - oS 1 “a 
* with on-line access using VM7CiS..” The primary’ software is Focus-—the réport gh Nee 
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» Generator, University ‘ofewater Ido SCRIPT--the * word processor, and xEDIT==the = 


"system editor. The ‘budget staff also uses an BM Personal Competer linked to 
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rhe. Sein irene. vie" Asynchronous RS232 - communi cat ions and the -83101 terminal 
“emulator: the PC aan : Hewlett. Packard 74704 arapiiée Plotter and 

a - CHARTHAN i graphics. software fo produge high quality bar; pie, .line and text 
le ~ | . vos a . 7 . ; 7 


2) The Data Base ~ The Budget Office accesses several primary files ba ae 


resident. on the main: comppher system and the Office has created scores. of ee . ‘ 
subsidiary Files using the extraction, matching and joining capacities: of . 
FOCUS: — a ~ * 6 J & 4 
Be 
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The key data files used in BUDDS are: 
= . : | #3 : 


1) Summary Expenditure Informat | ork- (last four years on-line), 


2) Personnel information (current ‘data only), 

3) Budgeted Position Control (last two fiscal years: “on=line), ‘ 

-4) Budget Requests and Allotments (current fiscal year), and 

5) Table of  Bodgerery Expenditure Accounts (current codes only). 
$. 

In addition, the Office has. created ‘ead accesses the following filles: < 


1) Budget Dave lopiidint File merges data from the five key filles), 
2) Budget Request Tracking File, -_ 
3) Execative Permanent ang One-Shot ‘Allotment Pecking. File; 

4): Energy Usage/Pr ice ies Projection ‘Model, 

5) Interactive Tultion ojection Model,’ and ; 
6) Collective Bar galning “Interactive Negotiation Model. 
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Two, years ago, the data needed to prepare and monitor the budget was 
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eonitrl Ise oo i ea es Administrative Date ate ees 
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arate. 4 ? winPie the ADP Groop acknow| edged the user's needs for timely. @ and -— 


accurate analysi S; the computer programming staff was unable to respond to’ the 


cont inuous ‘requests for unique aggregations of financial data pecalae of higher: 


‘prtority projects. The limitation ‘on direct, juser - access ieant that the B Budget 


Office was relegated to using cumber sme detailed accounting réporta to suppor, 


TMs 


(manus budget development and. control: system. = vot re ae 


Inflationary pressures at the™end of the lest decade coupled wi ph “annual 


2 é “: 
ee, ee ees, Seale SAS ae i es aes 
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capacity to control and identify opportunities to reallocate funds: The Budget 


Of fice needed to examine the, epaneing patterns of gonpne menor: & to ident tty 


mid-year recisions of ‘apbropr iat ions forced the budget Shatf ‘to ewband its 


aiiotments. the Summary Expenditure Information file ‘contains ‘alloments 


encumbrance and expenditure data which is required to analyze the departmental 
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; _ enabled the office to audit the accounts far more rapidly 


aw 


spending patterns. ~ The Computer Center, pratt, proposed to assist the Budget 
a, 


Of fice by” phat hig daily output. of the current year Summary Expense hire file to’ 


disk for on-line eee aly retrieval as needed. The matn constraint of this 


a 


The initial training éxperlences.. severely deflated the enthusiasm of the 
budget staff: ‘They attended presentations which were geared for @tudents and 
2 var 4 : at _ : me 


acpdemic users and the budget staff found many of the examples difficult to 


4 eo. 


apply to administrative oser See curenee: The intérvantion which eaves tne 


‘exper iment came when the ADP.staff personally assisted the budget st att by 
speviaine solations to many technical problems. 


cas 
soe 


The First special reports which’ were generated quickly enhanced the control 
> 
une tion ot ‘the office. Unique aggregations “ot expendi ture data allowed ‘the 


‘ ’ 


‘bydset marfager s to gain new perspectives on .the allocatton and di’zbotdénant’ at 


funds. jprobilge spending areas were ident itied by cleutating a percentage of 


commitments - to date a ‘an allotment: Sorting the output . aa 


t 


‘calculation of the status of each expendi ture account. The computer opened an 
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opportunity. for staff to isdi até veer ging budget stor tuges and resolve prob lenis 


before they worsened. Additionally, computerized. searches for strings of data 
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cycle. A different Submission Is réquired to conform to the budget format used. 


by each reciplent. These budget types include: ad Dt 
' : F ‘ 2 
1) Boar d of Trustees — programa budget _by schaol or department 
2) Department:of Higher Education - major.-line Item by campus: \ 


31 OF fice of ‘Policy. and Management: - detailed minor dine item nape function 


‘The data required to assemble these buage? reques . comes: from near ly every 
a “ek es 
“Financial and perSonnel | data. files The Budget Of Ficel former ly requested annual 
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“printouts oF, the. basic eats that were produced in formats which had rematned- 
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Gneltered dupiaa the last decade. The two a staff members ace wi fh 
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the cyrrent budget *- development system is fully automated and” provides more | 


2: Lo fieeiifriity. ‘and. guarantee: of accuracy finn tes? manual predecessor. FOCUS . 


enables the: budget staff ito-creste, a. system which ts_ used to anal iagy miode |, nee 


and prepare the statements -and forms that are required by: “eegh reviewing ‘agency, ; + 
J : Ge eee 


oe Final copy=ready “Form. ar ilesrece created ; re sagt 


elements from the main data pase files with sufficient foresight to anticipate 
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‘coripcnénes needed to aggregate the data inte <pné:. puget formara. The key 
ant ig, A ° ieee =o ee eran 


_ digits enable the “office to link data from-distinct p to form a’ 


new data base. 


a8 The Office uses an interective pueget ery development imodeL “which ‘details . 


“padi tiong to ‘the base and ‘quickly ‘provides a bottom: | ine for ali. alternatives; 


The node corisists of 1) a Request Tracking File which “coftaing. the key code « 


_and description of tha. detail budget | request ands? 2a spreadsheet witeh “se - 


compares current year and requested year amounts by major line.ltem wand 
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, the account code, bargaining unit identifier and PErRannel classification data. 


x 


ve 


ae 


pp carats’ These +wo files endaie/fne vice presidents. to tinely hone alternative 


a and inméai ately view the impact on the bot tom fine. Revénue ewes 


‘ \ <3 2 ss © 
This mode | al lows the alteration of Sore himent assumptions and pedvides for the 
ceicuistio# of - differential taition rates along: the dimensions’ of residency 
- status, level ar instruction, 3 and school. ° 


Calculation “oF he University’s’ personnel budget is comp | icated by the 


presence of ail different ‘pargaining units on the campus fepresent ing 4400 
: . r - : 


rs re a) es A 
employees. The Office of Policy and Management==the . Governor 's budget 
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office--requires detailed calculation of the | budget request by bargaining unit 


in addition to’the detailed line item ati finct inal gubiiissisn because Tt mast 


a 5 dead Bee See ee eee ae s atss jae ae? _ easisasgtsy.. ed be ee Pe 
prepare a centralized request to the. Beg tebarure tl funding of-. unsettled 
oo : 5, : ‘ Met 
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contracts. Extreme accurdc oS a required sige’ a smal calculation error coald 
have endrmous impact on the Général Fund personal services appropriation, which 
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exceeds $80 million. - “Focus is used to match the Persdhne # faformat ton File 
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witi the suageiea Posit itt. Control File | ‘to create an-extracted File containing 
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ey vauieq ata sup leyee: “this File 18 run against an.algorithm which determines. — 
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“the impact of the tt cqntractual settlements . Signs each of the dimensions of 


fhe budget submission. . 2 fee - fe oe 
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_The computer FS... also -used “to prepare: the -ffnal copy of: all budget 
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presentations: The Board of Trustees presren budget contains two pages for each. 


school or division. “The first page ineiuded detaited-descriptions,~ activity 
ais : oo oan. 
level ,data, and out er indicators. «The Office of institutional Research 
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maintains the data “ese needed to update this materia! ‘and uses the’ 


cds upiecbiehe dull Uepaaniud),. @tiaestect sles Giec ganas sleteee ete ieaclateeee a8 Benet 2 a SB oe ae eh ; 
University's word processing software, SCRIPT, to create this repor te The top 
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half of the Facing .. page, contains the budget request detail by source of funds 
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and ma jor ‘expenditure line item. The Tawar half of the second page antsias a 


: p Beg aust ' 
per sonnel matrix which summar izes the ‘position allocations by fund source ‘and : 

; ,. © 3 7 i 
- type of position. the second page of each departmental request. is prepared - ' 


at 


cae ae FOCUS. figancial riede 11 ig language. and is” printed: in-final form: “The 
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develapment of the files and programs. used to, generate the . eevee) docuingnt 


: allows the Budget Of fice an additional nent to prepare’ the | 
: Program, Qudget . This extension offers: the uiversiiy's te tp anton 
to more effectively evaluate. the proposals which it” ‘s 
, e poaitd. ' - 


are oe ve ee 
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* eens governmental units charged with oversight of. the school is fiscal aes ind 

F Budget Of fite works with the Wes President Lee Finsvee ‘and ss geste oa ‘ 

ir ark ee ern ne iz : 7] 
assure: that the es 5 positions ere clearly: or ticulated. ‘and understood... 
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oo my : 
pany of = ” 


See presentations. Bar, pie, line and text charts are: crested to explain policy od 
“a e: ‘s e ? 5° gt ee 
- alternatives and computer generat lon of grapples ¢ ypblons the Office to test 


“var ious presentations and easily alter the: char fs te assure maximum impact. 
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FOCUS enabtds the Office to tabulate budgetary information, exactly ‘as 
on get ar 1, 


a requested by the reviewing bodies. The Office maintains a library of special 


formats and a core - _ body of software. “which is quickiy ol fled to react to the. 


a a 


unique demands. _ Responses are zotten. aresaked within minutes and sent to the 


requestog. The Office also uses Fie electronic transfer of files to ‘accounts on 


the University network to speed delivery of. information. The Increased speed 
AD. 
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C. IMPLEMENTATION, CONTROL. AND ANALYSIS eo 
‘ |The most important functton of ..the Budget Office is fhe ailocetion and 
a : oe _ Ue: ° i oh : 
. control of departmental budgets. The ‘General Fund appr opr ation: and Tuition* 
‘Fund duthority. is .transJated,. each July, into fine item. department a he 
“allotments: These Worments are based on historic funding levels. (pr tor years' 
A ae Se. oe a, 
7 seule allotments) ,. py one- -shot néeds, enrol iment or service in and | new 
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and level. of responsiveness has" enhanced <‘the University’ s credibility in the. 


State Capitol and strengthened its bargaining power. 
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Summar y Expéhdi ture “File te comb ined mith ie Biidget Request’ File to ‘Become 


erngr sh pasa. Foods reports revealing a department ' Ss spending ‘history from the 


the vice presidents’, worksheets for ‘détermining departmental funding évels. 


_ Subsequently, allotments are sirgetty input to'- the accounting system fh 
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Budget Request, “File. Focus’; aisé is used fo assure that the allotments cin the’ 


, a 
Currant’ Year sur Expenditure File . balance with those contained in the. 
: ae . *. rag se 


Budget, Request File. Every month, the vice presidents receive & Six-part 


yk’ is 
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report which summarizes the’ allotm@nt javeie within. their purview. These 
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reports, which are .generated from. ithree, FOCUS files maintained: by the Budget 
a eee é ee a ‘ wy es Ge alae Sete Se sy ees 
Office, enable the institution's siecutioes to alorely moni tor: budget ry . 
commitments and assure a are obeyed. ’ 
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A menu-driven Executive Budget System eases access to the contral-reports 


within BUDDS. The dialogue manager ‘feature within FOCUS is used to elicit 
responses from ‘an analyst reviewing the ce aa accounts. ria may be 


viewed from several, directions. Normally an excep ice analysis is run by’ ma jor 
’ ¢ ‘ ‘ 


object of. expendi tua. to deberming 44 Suerall sepending ie within the.allotment 
7a ~ 1 ‘ 
jimifs. Excess ive ol insufficient spending” ‘patterns are highlighted. by- 
ordering the report by percentage- spent — -to-date. A second cniuies direction 
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annualized cost and percentage increase for “each year: The development of the 


modes encouraged management and union repcesdoratives 19 move the site of the 


bargaining table to an office with a terminal and a AY 


Kspeed printer. , During 
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a) the: biiaget. start was nit ivated by the eas 


<4 ye 
, 


<tpgaregat ion: within a short: atime after 4 Geneatut tone: 


fe ’ eo = foe 
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3) Pardonal ‘intervention dur ing. training was provided by 
‘sensitive and. knowledgeable professionals. 


eg a) The staff ‘of the Administrative.Data Processing Group 


pedi trained the core p Budget Office staff to use 


er ” ° = 
nad -. -ipure, e lies % _ ; ’ 


ae 6) The Budget Director insisted that” staff use the computerized - - 


ae. t 
. ’ 


G0 Pees eas tools, Jed the zorivers on, by. example and. continuously 


° smoiti ftadaréealel trants: by, suggesting andzor. rogranun 
; c rv : ; 
ee ge Oe “new opp ica Pons. et. ae — =e 
) The stat achieved a high level of. sersonab geap riest ion and: 
= * ' unibersi ty recognition for belng at the lenatig edger: office 
~ | 
technology. : > mr 
7. oo a ; a a oo 7 _& 6 es . _ ; i. 
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: increase ease of access and raise perceived peer p 
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‘The experTence at The University of Connecticut -can, easilyjbe ae 


vn ag. 
ait oe 
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ee _ other institations. The direct access to information will improve mee 
o we | 
ae see decision “making and justifies the marginal ile oF Yacq na a quality repor 
es ads - } 
ee “generator , invest ing: in har dware, -and atalag user staff. oe 
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noe = EXECUTIVE DECISION MAKING: - USING MICROCOMPUTERS IN. Bt I PLANN ANNING 
ican as rr ae Roslyn Hoffman and Lucinda Robinson! : 
ae tt Pe eee 
- pee OE ae ‘University of Illinois at CBiicago « . 
oy ee oe , ° ~ 4 a chica o. rg "ag 
ee ee Tt ,lllinocis ’” ys, 208. 
_ owns = ; z Sees 
_ > « ee 
i. : ~s . a Be 
Le — : ; 
i: ede ‘The IBM Personal. Canputer and vigiesis. sottiare were. ay tools ~ 
= oO in a_decision support system designed” to - assist ‘the Vice Chancellor 
: “4 for Administration prepare for an anticipated budget crisis at the. 
aie __.., University of, Illinois at Chicago. — When’. campus. executives were 
& : AF instructed to .cut budgets and _ reallocate funds to produce a 
mE “Doomsday Planning Budget" 7 the Office: of Campus+ Planning developed — 
ae a € a microcomputer based _ system ‘to analyze. both historical funding and 


current resource ‘allocation’ patterns. ~ In addition, / the system — 
includgS~a_ "what-if" _module which permits decision , kers. to st 
 resouyce “allocation alternatives. | A sunmary repc identifies the 

Of - substantial, budget cuts on services’ fo studerits and 
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' _ ard one “technblogical - -- have profoundly influenced decision: iyaking. “styles_ in 


_ Woittder:: n onker “fe : Hig per pare, ah Managengan 


js 
EXECUTIVE DECISION MAKING: _USING MICROCOMPUTERS - fog . * % 


“INTRODUCTION RPA ae 7 ; : . | - . 
A budget is more than a statement about joney, . itsis the end product of" aloo. 


‘department: or entity with its own budgét, that budget contains’ a message about 
the plans “and priorities of the unit's chief executive. _ The budget : displays 
the executive's’ decisiorfs concerning new initiatives and’ expaysions. and con- 


tractions of existing programs - It documents his decisions regarding resource 


allocations. Moreover, the Biiget puts tte executive'sdecisions on the line 


making : them visible to. the persons: to whom - the executive. is: accountable. 


- critical executive, decision. making process... In every university, college, rd a 


while. ultimate respons ibility for budget decisions rests ‘with the chiat 
executive of the budget it, a host of others influence, decisiorts made 


eae the pias of: Pelee budget requests: and « through t the process 


baad 


‘competing for ees =. the Chancellor . and; ae Souirse A.by” his own staff. 


who. glia information and advice. ‘The | _excunt eypE 7 divi influence each of 


peas and, decision 


Be 
aiid 
Sue 
ze 
gig 
Rie. 


ents. Qe .are accustdmed _é 
g a.variety of styles. - As peat by Cartes » Buide ating, like. all — 
¢ decisj on eigekey pene involves a blend, of (decisi n. making ‘styl®s. ° 
pleas at 


ao 


Bee See c - 
wot a 


"forces = one @cenatic + 


” First, fi cal stringency and projected nrolirent declines. have Se rlanies ee ; 


demand for greater accpuntability,and pécessitate the 
information, regarding | Fiscal : Matters. 4° Second, Tprev 


and better - understanding | P the executive's j fiformational “ne 


resulted in See increa 


; available more tips timely informati6n: Both’ of_these forces-Have . 


utarity ‘of rational a ndking: | . 
” 2 % ‘ ‘ . 
c atx tetnndldgycal forces ‘ re at work dast winter, at the toa 


ofAllinois at Chiffagé when the sudden’ Gisclosure_of a shortfall, in’ ra 
e xeyenues: précix itated’ a Universi tyowide (Budget . crisis. and.a .: 


peeecteal. 


: ue CPA Ae PE ithe Président of cle ‘University for ia “Doarisday Planning Pudget. a 7 ; 


vk 
*, 


pe ee among his units and fin@*ways to absorb budget Be gee” 6. eg. 
: ee ae without endanger ing the integrity of the entire wpport -. 7 wets 
” a 7 > + service operation. areal Ug ee wet . 

hee tee ke og To analyze and respond quickly - to various “aklocation . y a 

ma : f strategies suggested in egeseak aaa the: ‘hancel lor. a 


o.. 
ERIC 


tee ade .% and. other. Vice. Chancellors. 


{ 
hb 
| ete the administrative Sex 
7 


ye po OR ge 


G 


in ae: 1982, Governor Jim enue: shoancea that the : State; ae 


Illinois’ was ‘facing a budget crisis. Idike many “of her sister industrial 
states, Illinois was suffering because of the nation-wide ecoriomic recession. 


There was at “shortfall in expected. state revenues ;* ‘principally’ due. to reduced 


insurance and welfare ‘payments... : ‘The Governor ordered a ‘roll back in ‘budgets; 


including a 12% ere cut, a $7.1 million egies , FOr: the University of 
Illinois. . Ne ~ 


* after due consideration, the President of. the university decided that all 


~ OF tee budget. cuts; Although the University had no salary or price increases 
- at the beginning of the fiscal year; a planned salary increase for January was 


delayed and: an emergency’ mid-year. tuition increase instituted in .order to 
balance the adjusted budget... In light ‘of the bleak outlook for fiscal’1984 
and the. possibility of the legislature cutting between five and seven: pergent: *- 
fran the higher education budget, the President ordered the”.campuses’ to: 


develop a Doansday Planning. Budget. .Our campus, -the University of ‘Illinois 


" at Chicago, was to plan. for a .,Gecrement, in state funding ‘of errounetely 
. Five perce: . - & y : ; 


> “idke” Gui: of ancient ‘days; the campus i has “three major ai ocetong:: 


ye ST 


each with its own chief executive: the Vice Chancel Or. for Academic‘Affairs, 
the Vice*Chancellor for Health Sciences ‘and_the. «Vice 12 
tration. - These three executives, who had. been. fries 
incremefital _ funding tin oe Bast: now, had confront: t . distribution , oft. a 
gee’ ‘decrement; : a t nah ieee 


y caiipetitors for 


“exercise, they outcome of which’ could. sey had serious impact on the. e affected 


departments 1d even on the. quality of life on-the campus; Furthermore, - the: 
‘exercise waS: to be carried out in a very Short time period. In this pSper;. we 
will address:curselves to how ‘support was a to FY Vice ea ee for 


_ Administration for this exercise. : le j on ‘ 


yeviewing the problem es the > Vie Shei lor for aninjstration 
Bosal or objectives: emerged: mf eS. 


“@. To préparée a Doomsday” PI anning Budget “retest which, 
when. reviewed: by the , 
‘budget requests’ fram t other Vice Chancellors, 
“would show clearly and ‘strongly ‘the negative : impact 
- on. faculty. and’ stugents of eae Budget cuts in} - 
_ _ Support serviceg.7 7). dj it 
7 @ To examine fhe manner /in_ wich zesodrcea were re allgcated 


a ea 
‘athe’ "vice Charice! lore had a tdgerii Procges Ge 
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in which pricricies and eae were examined: An. Operations Hnasaent Board 
(OMB),  cotHoSed of unit directors, faculty ~ and student representatives, 


» conducted open meetings to review and prioritize | requests for: additional- 


funding and néw programs. The Vice Chancellor, ‘in ..conjunction with his 
executive staff, reviewed the OMB Seconmenast tons and made final, decisions on* 
budget allocations: a & . feo 4 


$ The budgeting Soren - included ~ for ‘several years a mix 


of. collegial: ané political decision making. @n the one hand, there were open 
, méetings, disguss¥ons, compromises and a final consensus on a recommended list 


Cf priorities regarding the operating budget.  On- the ‘other *hand, “Aa 


political considerations greatly influenced the ultimate Cecisro 
‘programs were: ‘often funded according to collegial decisions; but for _1 


:° “part, budgeting was based on a philosophy of incrementalism - a uniform per- 


.' centage increase a to all base i acl ao 


Although the Vice Chancellor pianada” _to. continue to receive consultation 
from the Girectors ‘reporting to him, he decided ‘to explore and adopt, a more 
systematic, rationally based approach, to ‘decision ‘making. ‘Toward this end he 


requested that the. Office of Campus, ° Lanning make an indepth ‘analytic 
examination of the budgets of . TePar ts nig to him. | . 


The Vicé Chancellor's s ae Poke, ie Office of Campus . Planning, as 
charged with. responsibility fi analytic studies supporting “planning and. 
resource management for administrative services units. MembérsS of the Campus 
Planning. staff, including the authors, are éxperienced at developing small, 
specialized, sinfo opration systems — i support high -level decisicn making. - The 
Office geared up for a familiar sét “ef project goals. We had. to_acquire data. 
We had: to tap the vast morass of budgeting, accounting and - payroll data avail- 

' able 7 in“ operation eat systems, managéftent informeticn systems, anc cold 
- budget books. We had. to tran&forn the data into infomation through synthesis 
sand analysis: - Then,” we 0 érisure, that the information was useful tc the 


_ecision:: a ae The a I 


delivery Lor 
‘standablé, ang. se a the infermationat need of the decision. maker.’ 


egg inpertant “and)most. djfficult of all, .we wanted to ensur@’ that’ the. 
‘Fon was used - t it was integrated into the complex decision making 
process. This involved concerning ourselves with, communication. techniques and 


organizaticn, deve lopment: ‘techniques necessary to gain acceptance for the Srueys 


oy 7 7 - n 


ee 


a 


"tt was, "in a apie teadhiee this last concern. that ted us “£0 utitize the , 


:  Aegeaaci eae as the basic Rtool] for this study. -The_ principal. decision maker 


* this sifuation was the), Vice Chancellor’ for: Administration, a. results’. 


6£ the budgdt crisis; ehe | Vice Chancellor had 
recentlyy instal * an we PRM . personal computer {gn his: own: office and iS 
pettsonall. by using, software’ products. for -word-* pri essing and tire. managenient. 
Tn\ocur. opip'ion, he had a igh degree of readine; 


oe » ertonted execiitive;, who',staps at the, cutting edgé of: management theory a 


igh teclnology. . _At_the. “tif 


Ssafér; a trial.‘rtn at desk-top. 
caifputing. He awa Sa go candidate: for ndcrocomtiter _-bas systems _on which, 


he gould, retritve -¥ilés ‘to answer “ad hoc; unprogrammed q Betjons and operate 
“ n ‘which he. could -Vvary- parameters and exanune outcimes ; We: 


-.jodels 1 aM x 
: eine Sag He Cres ee aes on. experience in. manipulating 


7 


awe 


” a) 


aMomhad to be not only accurate and timely, in its _, 
€@ sugtinct - no- information. overload, :clear, under= ny 


» 


- ae 


x his- sense’ of Greeiip and hus increase t the ‘Likel itood of his incoeporating 
ne aaa into ‘the pec eae making Peet ° 4 


a? 


our plan was to use “tim. > microcomputer , spread sheet software and. graphics 


to develop appropriate and péysuasive presentations. of current and historical 


fiscal information. Also, wesplanned: to ease ‘the burden involved’ in varying 
budget parameters and preparing: ‘alternative | budgets . An,added advantage was _ 
that*our approach ,would save.us ’ “time qn two counts We : ‘could develog the 
system faster on. the micn 7b > dk 

camfortable using the new equipment : Wet oct d re 
time by panes) the need for a. middle. er as 


» 
« 
o: 


ko tHE sca STUDY _ eo a \, 


a _.. o _ Syste, was developed’ ‘using, . 
ts ‘with a broad identification - “be 
informational re rements . for budget See We “opted. to ime ob progretie * 


Pe ming efforts, re hing ‘solely on ‘software it, Te We ‘ber capitanized on: 


a. a allowing Hint to: frequentlY sreview 3 a Sament on, the “type. 


of infotmation, the _level. of maccess, ‘and thé. analysis which. would, be Rost’: 
ae System : be kept. flekible siné ej-it had to, adapt to- changing’, Needs ‘jn - 

a volatile enyironment:; ; ; kan % re We : ae: ar 4 

: ae 4 : wa - : .«# ‘ 
- ; ih the ‘end, e system . struct re looks rma: kably ike ‘the Execut. ive” 
m _ Inforga¢ion ‘Systems | déscribed by. irt/ and_ gtkers 
- *>. ment. pre ess rs dynamic. — ae ee mation eae ~~ depicted in Figure: 1° —- 


_ 


er oe | oe a, ‘s 
‘Tt ih aigtiouté be disdias ave Qf = systeg’ itt-neatly. dot frei’ 


é 4 Seagate. > The thre& major camponents’'-- data, Software, : Analysis ---are‘-: 


, 2 AC PENe Lid Upo 


some’. order“son: th¢ discussion’ Mitfich afollows, tion”’9of the database 


2 interdépendent , .and build upon one: another. : Hope in attempting “tq impose 


‘ 
oo 


van] Se and eeu 4 o -of the budget el have been dlassij ied as S separate Copiers. 


Shoals Pa ae a7 see 
= > ae ee . sta oe! 


“3.  synthesizé. the salfdrit inten ta’ for. eachp organizational unit over pig 


“and inéludk key,;vatiables re lecting the “impact of exogenous factors," In. 
w 2 i congppucting, a “database . ‘for| use inj analyzing the administrative services: 
Sg eae dget “at IC, we were. 

. single: ‘Uhivérsity da : 
oe * 3 for department rtevet I 

ae . % Be Saegeal SS none, Cougd 


urcé. The. exasting databases and MIS are excelent: 


Cees 


m. OF. for campus-wide aggregations iri. oné, grea 


cision. maker ,felt » 
and analysis’ iS oe 


a ee Valugaye. ‘in ‘eis style of. decision “faking. | Finally, i was, essefttial et 


1 


*Our oa was fy y warn ctibe a an. applicaticn ‘Gatpbass: that : Retagh Boy 


tempting to ycreate something not. available from-;any ~\ - 


_ provide the levelor diversity, of information ~ 
>. needed. . Figuy 2° jllust ; the’ three major .stages of «:the «Peocessi: 2 
: ne 4 ident ificagion and a ees sf source data, con istrict ion of a ee 


a2 n° an -~3 Pa i e < ‘ 
: oe? zl oN as baie ; ‘ aks , 
‘Robkart aid. Michael” E. - ‘Tréacy, whe cae” goes} : on=Line;* 

S Review, ole 60, Nuiber i; cea ey saa Pp. 


Ne _ oo “465 ra ome 
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ros ; FIGURE 4 
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a 
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ee oe ie with Raremenien Bt thé jowest eee level - ce di 
X es _fihaily, creationof .the executive data cube. Neither master. database nor. 
; ' data’ cubs. ¥emain static; both are updated on a saalieens comes basis. 
ik gee See ae : ce 
There were’ ivonet dimensions which ee database mist cover:* 1; current 


. ,tidns, 3. ?details concerning administrative services personnel-.and, 4. ° sorte 
Co teasure, of the external. factors which inf uence the allocations _ and 


a » oe -expendit es. Four sources were identified to_ provide © Sach information. 


af ot . t id 


“4 


af = For the: “current fiscal year, highly __ Getailed_ information could. be 


aot: sag 


Po oe oes pet years “Ago. . This system provides. reports. of the account; department, 
cainpus . and university levels, but it does not have the capability to show 


° ban pe eee agp esr pei arc] Me tca Pescyasfinies eee a aes oth rales siees faopedl pe: 


os Z administrative services budget had * to identify al accounts. within the 
oy as ‘executive's span of control and t@ identify the lowest level of expense: detail 

IR to ‘include. . Account detail and the disaggregated expense categories ‘provide 
; dimensions iri the dytabase.,. Thus, the structure is flexible, allowing for 


af 


ene ineoreabied. wag not syaliabie at any conputer files For this 


ea Ss ae eas 


: finformation we ‘identified the annual report submitted to the legislature ‘and 
thie - Board - of “Higher _ Education. This document is representative Cf * the 


graditional approagh to hhudgeting and..is producee . from ‘special reports and 


i from" information in the, discussed above? The informétion is reported by 


| agstitutional . ‘support; etc.\. .Fxpense. information is only. provided | for’ the. 


ae oe “B xthe: ‘Last. five years is: accurate and_is adequate fof examination of trends 
ee aa “any needed extrapolation. - The information system is. expandable; as it’ 
a o jitgures, a greater level cf detail at be incorporated. - For example, we now 
er a detailed dgka ‘for FY83 anc FY84. a5 a eS 
oe ae ° The third component of the database is indomrstice ‘concerning the people 
Se et gy oh. work in the @dministrative service departments. ‘ The source. of this 


oy ‘function;: esg: anstructio ,, xesearch, public service; ‘student services, - 


aaa ca | 
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a a . oe ' information concesning budget allocations, 2. the history of those alloca-’-— 


“more: ‘than : one leyel at. a time: 4 In -order to. ‘construct ~ a picture of the — 


“geure “changes ant data categories, for _example; changes in Grecia 


Bg se 2 an ormattion is an. archaic transaction@l data.processing system used. for the 


Ny i ; a Wilversity peyroll, and represents. the only .. source for detailed information 
“Psahe “concerning whiversity, employees. We gain atcess: to payroll data by submitting 


J 5 Tsk 
ae FA ‘4 > a request to the. data processing “department toe an extract file fran the 

a cen master. The payroll system is. not without it's individual quirks and 
reblene. The ‘extract file requires, Several stages of adjustment programs 
efote: accurate Statistics can be generated... Information collected fram this 


a 


ee rs hire; angi Lae Wana ciri eae ; ee 


ws, BE consideration the! éffert: of éxogengus: factors which ef féct: budget allocations 
* and expenditures , “inflation _intiice® -were constructed from monthly consumer’ 
“pr ices reported . By the a of Eqpnomic” ci Algorithis built into 


. . mop at ‘ : 2 va ra 
4 . : ra e vig 


wh, 
- 


oe gh es 


o.. 
ERIC 


rs : 
So geurce: “pnelydes. variab?és' such as employee clagsification, FIE; a of first — 


nen ‘ The: Fourth "ani ‘ast: area; is external data: In order : to ” tales into ~ 


- hroad categories: of personal” services. and expenseZand eqilipment *(E&E) . No” Be 
further. detail « is provided. For most departments -however , the . information |: : 


qtr 


aye Ae: _See t,o 


‘the eee allow adjustment. for a cilendar or fiscal ye “getiator ani: can 


we 


convert .the base year to the standard. 1967 and 1972, “to. 


E Data tere in the Jaan. areas ‘aiscuased, above werent 


made to produce the files that would became part of. “the executive's data Cube. 


The essential” infermation was condensed into a very* limited arid select set of 


.key variables. »~ Every effort was made to make all the extract files easy to 


access ‘and iranipulaté. Everything is clearly | identified with, labels; built-in 


eds Boca totals for vertical and horizontat _ aggregations ‘such - ‘aS 


in the form of footnotes. ; : 
Aevelioonent of the Budget Model 


_ The content of the data cube”: ‘is determined by the executive! S. ‘Seeds for 
budget information. Similarly, the capabilities and aids built into the model 


were based on how we perceived, the executive would use the system. ‘In design~ 


style of the executive, and training tools. ,"In"stiort, we 


ing the «system x considered the nature of the. data, the availabl¢ software, 
d 


method of use 
had to “individually tailor. the. system to meet the specific needs; style and 


temperament cf the: vice Chancellor. The resulting system is tofposed of 
severel ,parts: the budget . files, training and directory tools, aed 


reports and race and ad hoc analysis. : 


ae ee fies eile ‘in he peaditicnal "read only" ‘fashion. The many file 


variations were aimed at satisfying this _requirement. As. his sophistication 
iricreased, and the executive became ‘more comfortable with VisiCaic, the 


ability to do his cwn analysis -became more” important. © Eleven. files were 


: provided | in all. First level files contained départment _ totals for pérsonal 


Services and:-F&E and showed. the bottam line totals. for all units _reporting to 


the executive: Subsequent derivations. show the distribution cf his budget | 


_ across. and .within.departments. for different. levels of aggregations. _ Other 


* Files. show historical allocation patterns both in current and real dollars. 


and.‘gan extrepolate. trends: based on estimates, for . future allocations under 


di trerenit, -ecenarios. Finally, a file ‘showing the Rescate services and 


constiicting a Mwhat= if" nodule. no : 


The what-if files can .be used to assign a ‘percentage increment or de= 


' crement to any category or set of categories. The changes cause an entire 


a 


new budget sheet, .to be generated _ ‘including the , aggregaticd dollar and, 


perc ‘ontage amount: ‘of : all the changes: Using. these modules, ‘alternative’ 
budget options . Gan’ be \easily. examined, . facilitating -the decision /making 
Process. .. fhe module gave the Vice Chancéllor an opportunity to test the 


effects of both uniform, budget’ changes _ in which each _ unit budget ‘is altered 


> hy the camo percentage; or vakriable - budget changes in which different. units 


. 35 6 iCale -- un cas to? use electronic spreadsheet package -7; 15 .a 
lp Seine P ; i ig : 
: regible red trademark of Personal Software; inc: : oa ; 
‘ a oF 2 7 ~ 
v G3 


are altered, by; di: fF erent | ce a It also provided am ene to 


year after. 1977. 


Cee into four 
large VisiCalc files.3 Once the master files were, in. place, extracts were. ° 


wee 
za! 


‘ 
7 
Ee 
a 
H 
> 
. 
; : 
aes 
‘ 
é 
an ee , 
x ; 
: 
& 
° 
° 
- 
= < 
‘ 5 
4 ; S 
. ‘ _ 
oat . Ss & 
. 
. 


; t aaa 
“system, and illustrates some of the system’ S| Sgapabilities - fSr “analysis. 


rian ae eee oad tari" be. nade within . jee ‘Limits oE a a Brespeci rie 
fixed total budget. 2° e 


A simpie VisiCalc tutorial and directory. of ‘alta files was developed to: 
assist the executive in using the. system. information is contained . ena 
diskette that can. be used alone or .in conjunction with the. component” files.” 
The tutorial steps through the - basfts Of VisiCalc: including ‘how “to. load _and 
save files; how. to manipulate ‘information contained in-files; and how 
files using différent” available options. The directory, provides a succinct 
description of the contents of each file, describing the calculation of 


sunmiaries and ‘statistics; 7- and provides the location. (cell address) of critical: 
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‘assu fe ‘the same work wag done on each: piece of. equiptert for the same problem, | 


or “serviced ° ‘Gfack of rts caused ‘€reqtent ‘service’ delays, yecause there was. 
no ability? to: “coprdiiate ‘parts sesh went aa 4 Atthopgh re air and ; (eae 


Service costs were high, the, Physic an? management, lacked ‘the -in 


the pitcebion. . were Me trea: to. = jastify.. 1s However, the ' university _ 


administration recognized th long term necessity" * of" adequate equipment 


ma nance and a Planneg | Maintenance _ Sygten: meveropnon’ s ~ proj ect was = 
approved, « | ees . : : - : 
e 


SYSTEM DES IGN 


re: 


Van . : . 


meee 


va a 


thé’ functions of schedutingy’ time reporting’, aioqect Management ; stques. $ 
: a ae and bilding. A diagram. of eystes ee is shown on. ewe 


management had to be. : developed in’ * pérallel with © the eyetems for. equipment ¢ 


“4 Se s ; - : = ’ ; * wt 


” Schedutin d-InstMictions’ 


nent Maintenance; > 


i 7 ay he—first. 2 a58 was to identify ann ieeai ty the type _ of 
. guipment ; for qiventory.. ‘These classifications were "i a ae 


aS imventory ‘ system. «A list. of . _the equipment” inven ery 
* ¢lassifications is shown’ Gn Figure: 2. In Eepivery 1980,. 
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SUBCONTRACT 
CHARGES . 
MONTHLY EQUIPMENT oe :' 


MAINTENANCE COSTS; 
_egfPP Utes 


- = / nae: a, aRoect 
MANAGE MENT 
PROJECT 


MONTHLY 
z= HOUR % COMPLETE 
BUDGET EXCHANGE 


got BILLING 
O _ 5. “gianiiini 
ie —. ... 7 ANNUAL. 
K a a sfie. —_ f- CAPITAL_OUTLAY 
& : bay +. Of REVENUE 
‘ : » Xe x Ge __ RECHARGE 
2° Qs MAINTENANCE & 
. _ : - OPERATIONS 
s Fag BUILDING 
CaM eK MAINTENANCE 
= REE SEN) eee 
y* OUR BILLING 
7 , CATALOG _ REQUISITION | i 
EXCEPTION REPORT 7 LE + 
INVENTORY VALUATION : “A 
& Bs ; 
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hai 7 DAILY BILLING TOTALS 
; . tenn BILLING TOTALS 
ee a ee es ee ‘THUY CUSTOMER [NVOICES 
FIGURE 1: SYSTEMS DIAGRAM sar 
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MAINTAINABLE EQULYMENT 
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FIGURE 2; 


EQUIPMENT INVENTORY CLASSIFICATIONS 


Fume Hood © 
Furnace — 
Gate/Globe Valve 
Halon Fire System 
Heating Coit 
Hose Rack _ eax 
Hot Water Heater a 
HVAC Mech. Room Unit 
Hydrant, (Fire) 
Lab Sink _ 
Lab Table Outleé 
Pevecory Fixture 

ght Fixture | 
Low Pressure Boiler 


Madn Distributig ni Panel 
‘Motor Contr 


enter 


Pipe Strainey . 
Power Transformer _ 
Primayy Switchgear. 
Pomp |. 
PurgeySystem _ : = 
Quality Control Light,” Sine 
Receiver-Controlter “ 


Refrigeration Compressor 


Sash Hardware 

Smoke Hatch . _ _ F 
Steam Reducing Valve 
Sump Pump 

Supply Fan 
Thermal Recovery Unit - 
Thermostat 

Urinal 

Water Closet 

Water Softener 
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MAINTENANCE CLASSIFICATION: 


el 


_ COMPQNENTS 
Air Fiiter Gauge 
Ballast OG 
Belt 8 
Bearing. _ a 
Chemical | Feed Pump = a 
Chemical Monitor P 
Component Fan ye 
Component Pump , 
Compressor 


Control Valve 


Elec ero hncamaese Controller 


Engine 
Evaporation Waive 


Filter (Air) ee 

Flame Fait Device 

Float Switch __ . 

Flow Control Valve 

Flush Valve 

Generator 
High_Pressure Switch 

Low Pressure Switch 
Mixing Box 

Motor. Sheave | 

0i1 Safety Switch 
Pressure Reducing Valve 
Recirculating Pump 

Relief Safety Valv@ 
Static Pressure Regplatpr 
Steam Trap 

Transfer Switch 


Unfired, Pressure Vessel 


‘Volume /Control Terminal Unit 


Water Regulating ‘Valve — 
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equipment in 120 buildings. It took almost a year to inventory ° 
; _ approximately 75,000 \items. Of these, only 30,000 items were 
L. 7 - * determined to be. m&intainabte items... Components’ . Of. 


_ , maintainable equipment were included for tdentification; 


performance _ tracking. and parts requirements. _ Some items have 


location and parts tracking: Each maint#inable equipmént 


- record contains a project number, recommended maintenance 
services, history of maintenance Iabor hours and costs; and 
history of maintenance materia?s costs. A full. description ae 


the equipment. vis. ‘provided for parts requirements; and: 


oe ktter the inventory, classifications _were established and oO a 
_ « while che inventory was | taken, the types of maintenance for‘ 
. each classification were analyzed. Manufacturer warranty 


requirements ‘and iiaintenance - recommendations werd used to 


develop a set ‘ef standardized maintenance instructions for each - 


seeeceg Bosews des 


equipment classification.| Each maintenance instruction set 


‘ specifies a frequency, shown on Figure: 6, a task ‘time; a A 


recommended craft and (a maintenance . ‘supervisory: are 


) The maintenance instruction set number is the key to the 7 
specific maintenance service on the equipment‘ record. Each a 
equipment -classification _may have up to ten diffefent_ | 
maintenance services. A total of 310 different maintenance eae 
; irfistructions are required to maintain 156 different types of F 
ee equipment representing 30,000 inventory ,items. The’ online. . 
system for equipment, developed in the “summer of. °1981, 
automatically attaches all appropriate maintenance services to > 
: the maintainable equipment record when it enters the system. -_“ 
" * The maintenance due dates are assigned separately. ~ ‘ 
MAINTENANCE SUPERVISORY AREAS MAINTENANCE CRAFTS. 
= 2 fo. 
a . Carpenter 
) ,» + Control Technician 
/ Electrical | Shop : Electrician _ 
; Electronics Shop a 
Se aah es Janitor ‘Shop _ Janitor 
we Life Safety _Skop Life Safety. Technician _ 
‘ ne Shop : Machine Mechanic > 
: - Maintenance Mechanics Shop ‘Maintenance Mechanic / 
. _ Fan Balancer % 
- eee ; Plumbing shop’ = _ Plumber ; , : i.e 
' n Shop — Refrigeration Mechanic _ j 
=< Water Treatment Shop Water Treatment Specialist 
FIGURE 3. SUPERVISORY AREAS. AND CRAFTS 
= vd : 
: : 4 
: r 
- 4 > - 386 . ; 
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o.. 
ERIC 


398 


on wal 
. 


8 . j at ‘oe 
; Time Reporting : 7 : 
: eee + i . 

= ‘The maintenance | staff. was. ‘accustomed to. “reporting time 


number and type of. maintenance to also be reported. An online 


ry i system for time reporting was developed and pay rates were 


placed: in the emptoyee dgkabase keyed by -social security 


tiumber. Hours; _reported by gmpldyee, are cofiverted to cost 
using the individual's pay rate, in ordet to post oo and 
project records. 4 


Project Management 


At The Physical Plant ‘Department. used a manual bookkeeping 
system to account | for work units _and cost centers... An online 


1981. In addition to maintenance projects; ‘the system tracks 


costs for - construction work orders: and overhead accounts. 


. Costs for facility maintenance as well as equipment maintenance 


are posted to maintenance projects. ‘The system was designed to 


post projects with labor hours and costs ‘from the time 


s ‘ reporting system, materialg costs jfrom. the stores inventory 
; | system, and‘ subcontract charges from the billing or stores 
7 | inventory systems. : 
 % \Stores Inventory and Billing 7 2 = 
_ ne _f A physical inventory of suppties and parts in the Physical 
_ Plant storeroom was taken in the Spring of  1981.° 
_ Approximately 12,000. items: in the storeroom were inventoried 
a and coordinated in the database with items already in the 
* stores inventory. system. Modifications were made --to 
— . existing inventory and billing programs. to accommodate 
Ee _. equipment * maintenance; equipment. charges, labor costs, and 
' project . management. Three online COBOL subroutines were 
developed: to post equipment records .and projects. These 


Sibrotitineés are accessed from the existing inventory and 


billing: systems and from the new time reporting system. 


9! 


. IMPLEMENTATION . see 


Fe . 5 


The maintenance instructions were piaced in the university database in 


. ; Match, 1981. The equipment inventory was placed in thé, database in May, 


i981, with the appropiate maintenance’ instruction set keys for‘each piece « 


_dnventory. In the summer of ‘1981 the modified stores inventory cand. bitting ’ 


‘ systems,: and the’ ‘new time’ ‘reporting and prpject ° management ‘systems were 


es ale ; 
¢ eet 


__An analysis y 


a buildings to determine. the number’ of employees to ‘commit to- “panned 


- a =< 
= ' 


a 7 ; “As 2 > > - | 
= ° 
. 3 . 
~ 2 uw See tk ge ‘ — ll F . ; ; : 

eae i. ayer § ne 

: . 4 

Ye Vv. . 2 ’ ce ’ : 4, ” 
wy we bo ‘ . * = . 


made of the time required. to maintain eaiiaasse : in 19 


e 


& 


’ 


‘ 


maintenance. :— Physical Plant’ Management _ decided. to | _implement planned 
maintenance in.the 19 buildings and dedicated a staff of 18 to this task. 
es : 


Dyers se: maintenance dates to" 


the ee manualty. Cri ical tothe su Seep lof. the system. was fiiding a 


means to assign the first. maintenance dates ‘automatically: 


An algorithm .was developed by which. a ~ first _maintendnce - ‘date was 


maintenance service of the least frequency; e.g: Five years; and the ether ‘ 


Services were projected on the basis of the first date. Maintenance task 
times for all services were projected for the five year period. A five year, 


adding task time of the service to assigned hours. The objective was, to 


avoid overassignment of work which could have fesulted in distorted deferred. 


maintenance figures from the outset and an unmanageable workioad. The first, 


maintenance ‘dates were assigned in. February; 19825-, and the first planned: 
maintenance was performed in March, 1982. 


HOW IT WORKS 


-mantenance due by building. A. sample of this report is shown on Figure 4. 
This report’ reflects what i8 due two weeks in advance, although the date 
‘period is flexible. ' M@intenance services which have already béen ‘acheduled 


Each maintenance area supervisor receives\a, weekly report of equipment 


but not yet completed; also appear on:this report; along with the scheduled 


date. The supervisor assigns the work to specific eee into 
considération the task times. ; The assignments are entered at *the terminal 
and ‘cah be revised until the time sheet ia printed. When the time sheet is 


printed; a scheduled date for the maintenance service is recorded on the 
equipment record. The specifi¢ maintenance instructions to do the work 
assigned are printed,. along with the time-:sheets. A sanj le time ‘sheet and 
maintenance instructions are shown on. ere — The Physical Plant — 


daily tf necessary. _ yo 


record time when the work is performed. The inventory number on the time 
Sheet may be used suponne. Re ds or materials from the '‘storeroom «for a 
specific piece -of seouspaene. Te 4 ost of repair or maintenance materials is 


inventory is updated. © eo “ 


nN 


The’ ae entry staff enters the time, inventory: number; and itaintenance 


service ke from the time sheet. A project number is also required if not 
pre=printed: on the time sheet. The time reporting system converts the hours 


.tO,cost on the basis of individual pay rates. Both the hotrs and. the cost 
' . i 
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a ‘ * WEEK ENDING 12/09/83 ‘ 
E «ASSIGN ,  TINVNSNO | ROOM LOCATION- PM FREQ TIME UNITS DUE SCHED 
: : ri we . : ‘ ele te et 


Bg ee? 
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HOSE RACKS + - ) 


s----- "25536000" , 03008 | of A .20 "12/01/83 > 


i 2 x 
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“8 . “+ FIRE SPRINK sys =: ; ee : ; : 

j nee 05531200 022A 1 A 12.00 12/08/83 

p  stee | /05530300 02236 2 A | 14,00 12/08/83 


9, we 28717600 0422 ° oy zy 00M -50 12/08/83 
a ry . if . * = 
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s ; Ps 
“3, TIME SHEET 
— = s- Ee 11718783. D6 «£840 
AST NAME FIRST § EMPLOYEE NO MO DA YR . 
RS WO. NO. EQUIPMENT . TYPE = SET - INC : 
—~ 820747~1 * aoe ote Mo * 133 REFRG COMPRESSOR = JSN AL 0401 
=~  ° §20747=1 . 293904q0 M 133 REVRG COMPRESSOR © JSN HL 0352¢. 
* ‘Ss 
a 820747-1 | 29391506 M 133.‘  .REFRG COMPRESSOR . . JSN HL 0405 
228 AIR ‘COMPRESSOR , : 
~~ 820747~1 - 29403000 M 133 ‘REFRG COMPRESSOR .JSN HL - B0001 
_ : COOLER RM 70 hg 
. : i - af 
| 820747-1 71165300 \ M 133. REFRG COMPRESSOR ~JSW HL- _ 6170 


‘ INSTRUCTION SET 
ee : Poe, aoe faa yigye3 Be. 1840 
ST NAME FIRST +’ EMPLOYEE NO MO DA YR : ; ; 
' ' : : : . s 


STRUCTION. SET 133 


PRIGERATION COMPRESSOR. 

SURE IT COVERS HALF OF GLASS WHEN RUNNING. _ - 

ECK OIL PRESSURE IN POSITIVE PRESSURE SYSTEMS. , 

_SURE_ IT READS BETWEEN 50 AND 70 LBS; ABOVE SI CTION PRESSURE; 

ECK FOR PROPER REFRIGERANT FLOW AND MOISTURE. 

OW SHOULD BE CLEAR WITH NO BUBBLES, 

ECK HIGH AND LOW PRESSURE GAUGES FOR CORRECT READINGS: 

PLACE ANY GAUGES FOUND TO BE DEFECTIVE: 

SPECT ENTIRE SYSTEM FOR UNUSUAL CONDITIONS. oo . tee et eet 
‘ FIGURE 5. TIME SHEET AND INSTRUCTIONS 


4! 
Or 


ae 4 ~—390 _ é el Pads 


o.. 
ERIC 


Tov: 


™N 


o.. 
ERIC 


a 


. 
~ 


for maintaining a piece of equipment are posted’’directly to thé equipment 
record for a epesst te service, and. to the building “maintenance project. 


automatically computed ee dates of other a ee due are Ce aie a 


using - » ENE frequency interval © days. Adjustmefit — of - _the _ dates’ Reine for 


annual service. Startup and shutdown services are séasonal’ and eheretore 


assigned the same date each year: A next service date is snever assigned 


‘automatically for on command services. 


JINTERVAL DAYS 


3 Semiannual - 
Quarterly 
Monthly 
Weekly 


"Startup. 


_Shutdown 
40n Command 


FIGURE 6. MAINTENANCE FREQUENCY 


all maintenance two weeks overdue. When a qaintenance is overdie, a decision 


-can be made to change. the maintenance due date. This slippage of the dat ts 


retorded on the eqdtpaent record for the specific maintenance ‘history. 


+ Monthly reports provide management @ith maintenance costs by building 


and supervisory area. The cdsts are detailed by regular waintenance; 


repairs, and emergency, unplanned services. These reports; together with 


annual. reports from the project management _ system; provide, management with 
the necessary information to define staff and budget cequtcementss 


s 


BENEFITS ay . - 


- Iti the two years since, the Planned Maintenance System for eauipaent was 


implemented ; , the benefits. sought. have been realized. Physical Plant 


Management and. staff have immediate access to pertinent. information 
concerning equipment description, © including - components, # and. maintenance 


o.. 
ERIC 


» 


ativity from the _tiime - the - _ Progra was introduced. Decisions’ — 


plan the maintenance workload ahead: of time ap are reasonably. certain of the 


_ requirements, Standardized. maintenance tasks provide the supervisor. with 


known ‘task times making | .efficient _ scheduling» of staff possible. The 


to the storeréom, : o 
: ‘ . 
_The number - of emergency repairs — has: decrbused significantly as _more 


database files: Statistical information,. never available by. any accurate 


‘measure in the past, is now easily accessed: Fuoueh a FORPUESE terminal. 


The most important benefit: to management ihe Pla | Maintenance ‘System 
yf - xite maintenance staff, 


Mechanics “and craft “pdople now “know their workload | is_ identified and the 


. c ta o 


FUTURE AfPLicanyONs: 8 2 


‘ 


original development project. Vehicle maintenance requirements will very 


soon be identified in the Planned Maintenance System: Work has already begun - 


to include Structural maintenance such as roofs; decks; exteriors and 
interior wall upkeep into the Planned Maintenance program. The capability of 
a complete facilities maintenange " system now exists. : Budget cits have 


resulted in a significant Boa of factlities maintenance. This backiog- 


will be entered into the databasé and maintenance dates assigned. Deferred 
oe will be defined by défault.. . ‘ 


e versatility and flexibility of - che system have “provided Physical 
Plant administrators with the tools they have needed and wanted for well over 


a decade. Administrators continue to’ discover new ways | to use ameeep leat 


the information provided in the database. Sie. os 
| tie : a 
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“COMPUTING LITERACY FOR EDUCATIONAL ADMINISTRATORS — 


. 


. oe “Antony Halaris 
Iona College 
Computing Center 
New. Rochelle, N.Y. 10801 
{914) 636- 2100 : ss 


Nit e last five years, the “save lepmedit of gomputine: 
litefacy for faculty and students ‘has been one of the more 
urgent concerns withinfeducational institutions. arenoday 
there iS no-single definition of “computing literacy" many 


groups. -have_ _developed a_working._definition_of_the carn. so 
hat programs of computing literacy could be developed and 


-implemented. The interest—in computing literacy can be 


measured in several ways: by the .numbef of schools with - . 


programs in this area; by. the number of schools.requiring’ | 
some courSework in computing; and. ndyor number of schools’ 


requiring that students acquire: an have access to a 
"personat" microcomputer. m = 


,Computing may be used in any or all of the following areas 


within an educational institution: _ instruction; research; 


educational. administration. The first _two areas _involve 
faculty, students, and researchers. The; latter nvolves. the 


educational administrator. While all three user groups ‘are; 


Or-will be, involved. in acartiers computing into... their 
daily professional lives, the. existing computing literacy 


programs, have been directed |. primarily ~- to faculty and 
Students. The: educational administrator 2 is often the 
“forgotten man" in computing literacy programs. 


Iona _ “College. has been actively _Aeveloping a program of 


ee literacy ovec the last four years. - Beginning =“ 


1983-84. academic year; _all: students_must satisfy_ 
Computing literacy requirement as part of the tore 


’ curriculum.- In order to implement such, a program, much work 


was .done to _develop a computing. literacy definition 


and 
Curriculum, Faculty development has been underway so tha 


faculty outside. the field of com uber _Science may.begin to 
understand how computing relates. eir discipline and how 
it may be integrated into their Seuve fork. 


Computing literacy for educational administrators is the 
most - recently addressed component of. the computing literacy 
program. -ThiS paper will define this-new area o computer 
literacy and discuss the experiences gained over the past 


ear in testin« the curriculum and the ‘delivery mechanism. 
he results o this effort {both the successes arid . the 


concerns) will be descr ibed as well as future directions for 
the progratis ; : ¥ ; 
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Introduction 


cas he 


COMPUTING LITERACY FOR EDUCATIONAL ADMINISTRATORS 
; ’ ~~ : 


Iona College ‘is a medium-size liberal arts institution 


located in New Rochelle, New York. The College educates 


“more than 6:000 students-.annualiy .in_degree ms at the 
undergraduate and graduate Buea Hie Many zor is°8ti dents are 


@ducation and career | preparation. Understanding these 
needs, Iona has’ traditional y attempted to blend a liberal 


artS education with the ability to find. professfonal 
poSitions upon graduation. — 


Iona College has: made a commtd tment. to computing ‘that is 
cConsonent with its liberal. arts® philosophy. _ It provides all 


students with a. fundamentat understanding of computing} = 


w : 


éomput ing Curricula 
The, College ec eney sttets five undergraduate and five 


graduate degree Beegeans “in computer ° and information 


science. : . J 
° a s = 


“eomputer "Eéiende ‘ 
; Decision Science. _ 
- Computer _ Engineering “ 
- Data: Processing 
- B.A. degree < 
. - Computer. Information Science 7 a8 
a --M.S. degree a3 
= Computer Science , . a 
Educatweonat Computing. — iS 
_- Mathematics and Semputers 
- M.B.A. degree . , P 
_- Management Information Systems . 
aan Managemens Systems and Science 


1 


4 ‘Computing Literacy at ona College: A Historical Perspective | 


By. 1979, the growing impor tance of ‘teéhnology convinced the 


' College that computing shoutd ‘play a major. part in its 
curriculum. In ae computing -was an option within. the 


Science area of the core curriculum. Arts ana Science 


ee 
students -could' Stady computer science aS, an elective. 
Business students were required to complet 4ix. credits in 


computer poietice as part of the Business corei # 


The Sciencp and Technology Project, ‘begun in 1979, studied 


alternativés. for implementing com uting as are urcement tor 
ail undergraduate _ students. This project “to the 


" implementation of the aii Titeracy pequtrene yu in 1983; 
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The following ‘are some of the. more significant activities 
= during the period from 1979- 1983: 


. 1979 - Egtablishment of . a Science § and TECHS lSSy, 
, Committee to study alternatives’ fOr implement ine . 
computing and science technstogy | as Part of the 
: a core curriculum. / NET 
‘ Spt eae -. -. 1980 - "Computer: Literacy: | A Report to the Science 
: _....* ._ Development Committee" : ee 
1981-82 - Pilot test ‘Of a computing literacy 
“curriculum, st ae . 
1981 - Establishment of a computing literacy ‘program 
oo. for faculty: nee foes = 
1982 - Establishment of a computing literacy © ae > 
_** . for administrators __ 7 ; 
1983 - Computing literacy requirement as part of the an 
. undergraduate core curriculum. . at see 


‘ Computing Facidities . 

The College has a well-established and highiy-developed 

central computing facility to aren the administrative the 
academic . users. The. central acilities have been_ 


until 1982. Formal microcomputec. facilities were introduced 
in 1982 and substantially expanded in 1983. : 


The academic users have. ‘access . to gan IBM 4341 Group. II 
system. There are 150 terminals available in student | 
labaratories. | The ‘academié users are. Supported. by | the MUSIC: 
(McGill University System for Interactive Computing): and 


VM/CMS operating systems.. . The majority -of the academjc -- 
systems run under MUSIC. “2 _ 3 


; 
An IBM 370/135 with 48 terminais supports the administrative’ 


e eee ee, ee ee ete ee _ mts ae ee ee eee : 


Systems _ and users. _The 370/135 wili be replaced. by-_an IB e. 
41 system‘in December 1983; an IBM 43xl is Scheduled for | 

installation in 1984. . , 
There aré 125 IBM Personal Computers in student laboratories 
and departmental and administrative offices. There ‘are an 


additional 75 microcomputers (APPLES, PETS, Tektronix, etc;) 


EnEOugnoue the campus. ; : . 
7 2 ‘ - 


- Software Resources 


the extensive computing facilities (both mainframe and 


” microcomputer) permit the Compujng_ Center “to provide its 


bo , ugers with a wide range of _application systems and 


programming. Tanguager: ~ 
— Some of the more heavily used application systems available 
to users are: - . a : 
Aa 4 _7 i, ae : 
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= Word/text / processing: . MUSIC/SCRIPT; EasyWriter; 
. WordStar / eee ere a aes ae 

- Electronic workshe€ts: VisiCalc; _ 1-2-3; Iona__AESOP 


Some-of the more heavily used programming languages are: 


“COBOL (and WATBOW}; FORTRAN (and 


Definitigt 
- ee ee et zz & a ee eee 
©“ one of the tasks of the 1979 Sémputing Literacy Project was 


of computing literacy’ that would 
lises. The 


‘The universal competencies identified were: 


= Knowledge of the history and uses of computing 

- Knowledge of the. types of problems amenable to 

' computer solution ee Dot a 

- Knowledge of the types of problems not currently 
amenable _to computer solution . .  -  - 

- The ability to read/write introductory computer 

programs -_ . 


In addition; the following subject-specific competencies 

were identified: : ; : 

~The ability to use and evaluate the computer as a 
problem-soiving tool -for discipline> ; or level- 


s 


the first phase was to implement a literacy program for the 


students, the objective was_ to produce a definition of 
computing literacy that would be valid across the academic 


community (faculty; students, ‘administrators, staff). 


Given the wide variety of user backgrgunds. and interests, 
defining-computer literacy as’a series of levels appeared to 
have merit. Computing literacy was defined in terms \of a 
“minimum competgncy" which could be attained at Level 4. .It 
was anticipated that, with a series of tineréasing ~ skill 
levels, Usérs would progress to the level that would best 


396 


individuahg. 


Since oe 
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tteet their needs to use computing on an on-going basis. 


The "Computer Literacy Report" identified seven literacy 


_ levels: 
- Level i ‘ : el a 
"= Establish and terninate communjcations with a 
computing system ar eee - 
- Intitiate execution of some ‘action causing computer 
7 to perform a task 
= Level 2 . s: ; = te ee 
- Use programs and/or systems ‘that require. 
= decision-making during execution ; 
= Level , A 
= Under Stand the use of computers in modern society 
- Knowledge of fiinction and uses of computer é 
- Understand where and how to apply computing to; 
situations ; 7 
~ Understand societal and technological impact of 
‘ computing _ ; 
_=- Level 4 _ 
“oe - Use :computing to soive a problem in. one! S Own field 
- Write introductory programs for problem solving - 
- Level 5 _ : 
- Develop programs in standard high- level progranming 
languages : : 
- Levels 6-7 __ : 4 


Computing Literacy: A Definition for the 1980s 
piLersty: a for the i2evs 


eae the following limitations - in the original 
detinition: _ ; 
_¢ a re 
- Some tevels were too narrow to’ warrant “individual 
treatment. / 

- Some tevets were too broad and must be subdivided : 
- Some levels should be re-arranged to correspond to 

the | natural progression | of the users’ skills a 


- Problem solving techniques should be epeeernaee in 
conjunction with hands-on. experience oo 

- Application systems should be emphdadaed for users 

; outside of” Conn yuting : - : - 2 

- Progtamming 1iould not. be emphasized for users 
outside of tomputing.. fe y. 


Lhe 


oo ee _ } on ae Sag! : 8 
The identification Of. the levels and | their. conp ents were | 
modified -in 1983 to, address. the above. ,concerns. In _the . 
revised stricture, "minimum. competency" is reached at Level 


5. The revised level structure is currently being pi¥fot 
tested. 


aio | a a 


a y 

- Level 1 « - a 

- Understand the use of computers in iwodern society 

- Understand societal, ethical and technologicai 

impact of computing - 

- Level 2 . : 

- bevel 1 literacy 

‘ and 


i = Knowledge of function and uses of computer .. 
- Understand where to apply computing to situations 


- Understand how to apply computing to situations 
- Level 3: 


; Level 2 ies . ew) 
: . and - poe = as me” — 


- Understand the roléfof data within application 


systems DP ckest ee eget, See & : : 
- say acer the rel Aronships that — data has to each 


\ an - Understand the consequences of invalid data 


"= Understand the. value of data within information 


oy systems a 8 7 
-.Understand_ the costs (gathering, entering, and 


Storing) of data within information systems 


- Level 4 _ : Fi 
- Level 3 literacy 
7 and - 22 ae ees eke ae 
- Establish and terminate communications with a 
computing system 4 


- Intitiate execution of some action causing computer 


to perform a task 


in - Use programs and/or systems that require 
: decision-making during execution , . 
- Level 5 
- Level 4 literacy 2 
and |. : 


= use computing to solve a problem. in one! s own field 


- Use application systems for problem solving 
- Level 6 
- Level “5 literacy 
and : 
= Read/Write _introductory programs in a standard 


- Level 7 ; 
- Level 6 litenacy 
and _ X eee 
- Solve a. problem in_one'sS own field by writing an 
application program: in a standard high-level 
- rograiming language 
= Levers” 8-9 - g aie? 
* = Level 7 literacy . _ 
and 7 


- Perform as’ a computing professional * 


. C5. 
©: 
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“By _1982, computing literacy programs wérle 


in ,place for 
_jm computing 
acy .seminars 


‘Students and faculty. Students “could enrol 
literacy courses. Faculty could attend lite 
e 


designed assist them in in 


program to address the admgnistrators' needs. - 


To implement and administer a computer +EtGr acy. program for 
administrators, the Comput ing Center: 


grating computing into existing, 
non-computing curricula.: The next phase was to expand this 


41 


- Expanded its existing computing literacy program . = 


* = Developed ‘the teacher and student instruétionai 


“materials 
- Promoted and publicized the program 


oe Taught the seminars 


- Evaluated the curricuitum and the program format 


Funding- Computing Literacy Programs | z 


The Computing Center viewed the literacy program _as__a 


service 1t offered to the College community. The oa a 
of 


were free of charge to. College personnel. - The costs 
developing, and offering the seminars and (creating and 
publishing . the instructional | materials were , fully 


undérwritten from the Computing Center's operat%ing budget: 


programs through “grants to faculty and administrator 


progeany ehrough “grants” supported the, computing literacy. 


These grants provided support by subsidizing individuals 
interested . in ‘acquiring personal computers and for 


professional development grants f FP pursue additional studies 
in educational applications anaicr research. 


In 1982, the Computing Center developed a program for 


educational administrators on how computers could be used as‘ 


a problem-solving tool in an educational institution. The. 


seminars focused. on introductory computer concepts and 
problem solving through the use of applications systems 
rather than computer programming. Case studies were used to 


illustrate the application of these systems to ‘educational 


institutions. No previous experience in computing was 
assumed. 

The, seminar format combined -both lecture, and "“hands-— on" 
learning activities in an ‘attempt wo Providg¢ the 
participants: with actual experiences in uSing _the 
application systems. To suppor this format, the program 


The Training Facility was equipped with user workstations. 


arge-screen projection system. The latter allowed 


was raining. | in. _the Computing Center Training Facility. 
1 


and a Perot 
the teacher to demonstrate’ the i being taught. 


4 


399 


et! 


@ 
ERIC 


* 412 


Registration Wyse Sigitea so that there was no more than a 
2-l-ratio of r gistrants to. equipment Wherever possible, 


there was. a 1-1 \ratio of registrarits to equipment. 


Applications systems for mainframe and ii oe ooompurers were 


taaght in the seminar series.. _Regtstrants were. given 


"hands-on", experiences using mainframe tefminars and IBM 


Personal Computers. The chogce of aa a influenced 


by the applications system being taught. _ ous 


\ 
\ 


The computing ‘literacy, eurriculum consiéted of a ‘geiee of 
units. — The.- syllabus and ‘time allocations by unit follows: 

t 7 Pe seer eee oe 
= Computing applications in educational institutions \ 


° 


e 


(2 hours) : ss \ 


- Introduction to computing concepts ; 
(2 hours) . 
- Using. applications systems for problem. solving 
(3: hours) = j 
~ Word processing, for report writing - 4 
(4 hours). . 2 ee ee ae 
~ Electronic worksheets for modeling, © planning and 
decision making ; : “> 
-  s ~(8 Kpurs) aN eee oe a eee ee ee 
~ Building information systems with a database system 
_ (3 hours) - a 
- Analysis of aa and . presentation of summary 
Statistics 
(3 hours) os 
- Presentation of data in graphics format 
(1 hour) 
= An overview to integrated information processing 
(1 hour) 


Some of the application systems used in the program were: 


- MUSIC (McGill University System for Interactive 


Computing). 
' — MUSIC/MEMO (electronic mail) 


- MUSIC/SCRIPT (word processing) 


VisiCalc (electronic. spreadsheets) ae 
~ ABASE II (database systems) ara 


~ SPSS, (data analysis) . 2 2S 
~ IBM ‘GDDM and ICU (business graphics) 
- LOoTuS 1-2-3 (integrated information processing) 


© 


The *administrators' literacy program was offered twice 


during the 1982-83 academic year.. Two different formats 


were used to Getermine the one best Suited to the 


administrator's schedules. The first time the@ program was 


presented as a four-day program. In the second offering, 


the material was divided into independent _tiodules, presented 
in btocks of 2-3 hours; over the course of a semester. 


Fag 


mer 


@ 
ERIC 


Wi 


: 2 cae ae , ; 
Evaluation’ of Literacy Program. Se 
a es Wg * 


Background of the Participants: 


(The year's experiences were heipfui, “in determining tile 


‘effectiveness of the program. Some of the areas reviewed _ 


were: 
Se 7 ‘ ‘ , —_ 5 = =e = ro = 
- Factors influencing administrator participation in 


the program 


- Background_of_the_ administrator” a 
- Contents of the program y 


- Structure of the program OT ; 


>I 


Soe Se a OS Se 


- Resources (hardware, software, personnel, facilities) 


required to support the program - ye 
7 -.Behavioral changes-in the participants 


Factors Influencing Participation in the Program: 


Nn 


A questionnaire was sent to the administrators participating 


in the program. to. learn. which factors influenced their 
paryicipation. in the seminars. The survey indicated the 


following reasons: : 


ra 


Lack of tethnicat knowledge (878) 


Curiosity about computers. (53%) 
No cost for seminars (53%) ane 
Need to know the information (40%) 


The authors have proposed the following as ‘a profile of an 


educational administrator seeking computing literacy: 


- Highly motivated 


- "Computer- phobic" to varying degrees 


- Concerned @bout failure to master computing ce be oie 


— Under pressure from presence of Colleagues . 


- Disadvantaged because of weak keyboarding/typing- 


skills 
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- Unprepared ‘for the amount of time required to become 


Sacer oe 


- Limited in time availability 4 
——— 2 
Contents of the Program: = 
» 
The modules on the use of application systems were the most 
popular with the registrants. Beginning users were not 


interested_in the. more abstract topics. There .was usua}ly 


considerable — , interest | in _ expanding _ the. -introduct« ry 


The pre 
the series of independent modules to the intensive all-day 
format. \It’ was better suited to their calendars and time 
commitments. The distribution of the material over the 
semester also allowed more time for the mastery of the 


material. . oo oe 


jram evaluation - ae that the wugers prefered 


414 i : 
7 ; 4 
The Eaculty teaching the seminars have reported -that there 


is aneed to adjust . the. time _ _ajlocated to the _ _various 


er 


syIabus. There are some topics which ne crciate 3 gt@at deal 


of interest pand, it has. beam recommended that these topics be 
4 expanded. : = | 


nee faculty has also récommended that the format of the 


program be modified | to” agree ae the: learning, styles and 


ants. The .combination of 
lecture and hands-on exercises was effective in starting the 


rates of learning by the partict 


learning process, but not sufficient in itself to sustain 


Ree : . and complete it. After ;a period. of time; much of+ the 


.knowledge was lost unless. it had been applied. Users trying 


to apply _ the pyotere after a period of | _inactivity needed 


. Hardware and Software Used in‘the Program 


“the. time required to-achieve self-sufficiency in ‘using an 


& - application system seemed to ibe affected by the hardware. on 
which the system was used. Beginning users found using. the - 


micrcomputers to be more -complex than using terminals by a 
factor,of .2- “1: or: 3-i; ‘As a result, terminal users were 


‘self- “sufficient more quickly than jlicrocomputer users. 


The users also responded more favorably to systems which 


were in eractive, user- =friendly, - ‘and non-technical in its 


interaction. with the users. They learned more rapidly when 
an on-line help facility was available. 


computing Literacy and Behavioral Change: 


‘Six months after the program was offered, the participants 


received a questionnaire which attempted to measure 


behavioral change in - the participants. _ It-surveyed them 

_. pegarding the seminars x thg y hadjattended, the systems, they 

- were currently using; an . £Lazure Seminars _they. would ’ be 
3 interested in . attending. ‘Phe results of . the survey 


indicated fnae: 


-‘A small“percentage of (registrants were using the 


° . systems they had studied. USage statistics were... 
“higher for. the introductory ek 
= Word processing (50%) - nd . : 


(23%) - ; 7 


BF ta Electronic’ mail. (33%). 


~ Introduction.’to microcomputer. applications (26%) 
we 7 VisiCalc (268). fa 1) ao 


“~~ Word processing (20%) 5 5. 
‘~ SPSS and» data analysis: (148): 


: 2. ae te ~ ‘ : : . “ie 325 7 
; : - 2 Soop Tope a : 
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A Proposed Strategy for Promoting Computing: Literacy 


To ‘support future computing literacy . activities, the 


Computing Center is: 


. 


- Refining the definition of computing literacy and . the 


levéls 


- Redesigning the structure and format of a 1ieeracy 


~% program _ er ee a soe: es 
. = Developing techniques for the ‘reinforcement of 
ao Llearnine _and literacy activities a eee a 
- Instituting a different policy | for funding a 
computing literacy program -. 
Refining the Definition of Computing Literacy: 
It iS important to distinguish between computihg awareness 


and computing literacy, Computing awareness a ogee gag the 


lower levels of. the skills hierarchy (Levels 1-3). It 
focuses _on. _awareness Of the roles that computing plays _in 
the individual's daily life and in society. Computing 


literacy refers to that-skill level at which the individual 
has some mastery of the hardware and software and is a 
regular user of computing. Using this distinction in the 
current_environment, computing literacy would not be reached 
béfore Level 5. However, the dynamic nature of computing 
technology makes continued .evaluation and refinement.of any 


"definition of either computer awareness or computer LEneracy 


an. on-going activity in a computer literacy program. 


Structure and Format of the Program: 
The authors are. in the process_ of revising the syllabus for 
the seminars. Some of the mer abstract topics will be 


aid. 


Moved. to the end of the. tiabus. or removed :from the. 


progrdém. The time allotted or certain systems is ‘being 


expanded. .More laboratory sessions are being  scheduled.: 


The overall effect is to increase the length of the- ‘program. 
It must _be determined.if the administrators’ schedules can 


accommodate a longer educational program. 


Because of the experiences in the program, the authors are 


proposing » that a format’ similar to the NSF. Chattauqua 
seminars be adopted. _ Under this structure, the seminars 


- would be split into two portions. The interval between 


segments would be long enough-to permit the registrants to 


complete - an application of - interest to them. Reports on 


user projects ‘would become part of the seminar. , 


The author's ¢are also considering offering the seminars’ 


off-campus. + Removing - the participants. from the 
interruptions of -daily campus activities might - reduce the 


~number of, individuals who do not complete the program 


because of interrupted education. 


$ 


we 
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Funding a‘Computing Literacy Program, ; 
fhe authors feel that the current "no charge" policy is not 
cost effective. They have recommended that a fee structure 
be associated with .the seminars. The. fee ¢ could_be-covered 
by an administrative mechanism such ag a departmental 


_ charge-back_ system. In addition, profesSional development 
grants could be used to cover the cost of the internal 
education. ~ : 7 


—— es i — ‘ . a a = 
he (,- ne 7 _ 
ax of semmery | 


- e 


® 


ay 


a. “The : experiences, have Shown ‘that administrators’ are 


interested in a computing literacy program. . This project 
has provided the authors with greater insights into 


designing a’ curriculum and a delivery mechanism for. a 


computer literacy program for this audience. 


7%, 


There has been a marked attitudinal change among _the 
administrators. They are more _receptive to the integration 
of computing into__their_ daily professional - activities. 


However, it would appear that the majority of the users are 


\ The validity of computing literacy as an institutional goal 
appears to have been accepted. The next ,step is the 
development of effective delivery mechanisms to .aliow this. 
to take place. The. length of time needed to bring about 


proposed timetables for estdblishing computing. literacy 


ali the groups within the academic community have access to 
computer literacy programs with a curriculum and a delivery 
aa mechanism that meets the needs of their user ~ groups. The 
deveiopment of a computing_ literacy program for educational 


- administrators is an important step in achieving this goal.. 


‘! 
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x _. Assessing the Need ‘e. and Initiating Office * f a. © see 
° Automation in the University Setting : : 
_. (Based. upon a Report of. the 


ae . , -* Information Processing Task Force , y 
of ‘Northern Kentucky University) = a: 


Gene W: eel 

_ ‘and_ so: 

Carla S. Chance " 
Northern Kentucky University: a 


Highland Heights, Kentucky _ , ra 


a . Contained within a document ts a summary of the review process - 
' conducted by thie Information Processing Task Force and the subse- 
= quent, recommendations which flowed from an anglysts, of collected 


data. The recommendatipns result not only from andlysis of the’ 
ta; but are based ‘up a thorough review of “current literature, 
iformation collected from'vendors, and an. assessment bis related © 


\ activities at. other colleges and universities. 
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Assessing the na for and Initiating Office 


Automation in.the Univefsity Setting 


Introduction 


The purpose of this preséntation is to eeiace the successfut eepetic 


of Northern Kentucky University tu assessing the Tneed for and initiating: of 


automation, om its main campus. *. 


woe 


~ oe 


- Northerk Kentucky University is a public institution of higher. "Tearaing 
with an enrotlment- of 10, 000 students in sixty-five undergraduate ‘programs, two- 
graduate programs ; ‘and one first-professional program, ‘Founded in 1968, tha “ 


newly built hain campus -%y Highland Heights, Kentucky, -in. rhe Greater Cincinnati 


Metropolitan Area has nine ‘buildings which cost approximately $75 mdllion_ to __ 


construct over the past ten years. With an annual operating budget -of $%0 million, 
Northern employs approximately 300 faculty and 430 Support. “staff in seeking to. 


7 accomplish its dash ever tepals research and public service missions: ~ . 4 f 
a ‘ . ‘e 

During the. 1982 Pret year; a “Mana gerent Review’ “Study. of Kentucky" Ss" 
Public Colleges and Un versities," was submitted to. the _Kentucky Council on, 


Higher Education which, recommended. several strategieg to enhance the management e 


of Kentucky's instic ions of higher tearning. Specifically, th@ study made the 
.following recommendation for Northern. Kentucky University concerning informat ion/ 
word BEPESSaAnE > Pap 


an : ‘ fs scat 


secondly,. mee and evaluate the costs and benefits of at eerde< 


; tive word processing systems capable :of fulfilling those mecdes 


; Keiitiieky University. to identify and d'wsuene inforuarion/word oe qa: 
aan , compare: and evaluate: equipment configurations; and recommend the operational 
concepts of-installation. The Task Force completed a well- documented process 


of assessment which included activity logs for both secretarial/clerical per- 


sonnel and gmap et ial) sim incer ists ve Personnel as well as aera peas and. 


to obtain’ inforfiation about working patterns, habits and oo The interview 


o8 — doctinent ‘faéilitated personalized. in-depth, edback and provided a one-to-one_ 


informat fon exchange. opportunity. This tho! bugh procedure Yielded considerable 
- data concerning ‘the office eerayietce carried on™@i thin the ‘University setting: 


’ 


eo 


" Regarding» equipment: evaluatton, émphasts was placed on mainframe compati- 
bility and upor mul¢ifunctionality. In the ‘University. setting, equipment poten- 
tial seemed to be a key factor; not gust” ‘growth potential but potential for a 


. ” 7 
7 v ; ° ‘ 
f , . 
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IMan nagement | Review of- Kentucky C Colleges 2 aid Universities, Phase il; pre- 


: _ pared by Price Waterhouse wand MGT ‘of America - ‘for the Kentucky ‘Council on Higher 


oe “Edueat Lon; July 8: 1982; We VI~46. j 3 : 
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puter which houses administrative data of the ue 


4é1 


sid flexibility within the architecture of the system. The ex. 


; and applications were both numerous and diverse; moreover, these 


creativity 
pressed need " 
expressed needs seemed to be changing and developing. Systems analysts was 
based in a ph e ere ct q “to 


should oir 


woe 8 
f 5 
‘ ‘ 


suggests a pilot senda & or phgse- ~in scheme: The IPTF recommended. that eter 


installations satisfy. three environments: sep the ‘pure word processing situation 


to a specific area yet cannot be sccamieaated on the institution's mainframe: 


The resilting recommendations are in some respects ambitious and, 
glance, vér conservative. It was the goal of the IPTF to establish th most 
advap fs 3 method of entering» into the world pe automation. 


tional lines to share Siiicasnt and communication pe ee step 
into the information processing market is anticipated by limiting initial acqui- 
sitions to shared resource or shared logic service facilities with growth poten~ 


tial. 5 


Nata Coltection and Analysis 


_ The IPTF conducted: a two-week data collection period: Prior to the measure~ 
ment period, information concerning the upcoming process was shared with ail units 
om campas. At the conclusion of the measurement period, _IPTF members conducted 


The IPTF consulted vendors ‘and studied the sample documents avaitabie in 


educat tonal publ fcat tons and trade journals as part of the process of construct~ 


ing the survey instruments. Six documents were prepared: 


(1) A support staff log which gececd as a record of activities ; - 
occurring during the two-week imeasiirement period; * 


(2) An originator 's log which served as a record of activ{tias oa 
occurring diiring the two week measurement pericd; 


(3) 


(5) 


(6) 


— ment required. It was also noted that for many courses banks. of test questions 


of the units. The questionnaire was completed by the designa~ Ss 
ted lead support staff. and addressed peak work-load schedules. 
eruciat tasks; and time frames; . . ne Ag Le OS Nene 


An originator's questionnaire which summarized the activities = 
of the unit and addressed work. flow, importance of documertts,. 
manner of ee and concerns. for work flow improvement 5 “ 


2 : 


“\which are ded frequently could be stored, randomly recalhed, and-printed.' 
vs ‘This. procedure would free secretaries from the’ time consuming task ‘of. ‘constantly 


typing and retyping tests. Additionally, vitae and syllabi could be storgd, up- Sy 


“dated as necessary, and recalled for use when applicable. Manuscript: preparation 
and retention could be a service provided through automated office procedures 


J as an aid to scholarly endeavors of the faculty and administration. “Administra- 
4 tive office expressed a concern’with the cumbersome process required: to. collect 


and summarize (list) infotmation and the time consumed in ‘the preparation of 


Configurations find Market. Analysis. 


a 


oo 


. 


The IP'TF was charged with identifying aiid evaluating thecosts of’ word. 


processing systems which might serve the needs of Northern Kentucky University. 
in fulfiiling, this charge, a iiiimber of confiyurations were studied: ; 
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Central Processor-—Currently, timited word processing functions are ‘being 
performe , on the _University' s academic mainframe. Tt has_ been .recommended_ to 


academic departments with access to. this mainframe processor. Terminals and 


modems cost approximatety $2,000 each: Hardwired devices are better suited to 


“word processing because, of substantially increased transmission speeds. _ The 


pu 
it woutd be necessary to install remote printers.. - Printers cost approximately 
$25 400 each. _ Mainframe word brocessing is adequate for those who desire remote 


software. The primary advantage of word procéssing from a central processor 


peal pcre ath fal ee EG ee Rea agi 2 


is telecommunjcations: access.".. BOvEVEEs. mainframe word procegs 72: is less_ user _ 


* the-art in word processing. 


_ Multi-functional Stand-alones--Primarily, this configuration consists of 


intensive: The IPTF;vtewed demonstrations of personal computers availabie 
through Various vendsts and concluded that a word processor with CP/M_capability 
offered a imiich broader functionality and was considerably more friendly.: The 
strength. of the ‘personal computer is the ability to manipulate data; unfortunately, 


in. the absence’ of mainframe ‘communications the user creates his/her < own data. 


: Trfotiie tii gathered from current periodicals. indicates. that connecting personal 


computers to a mainframe in order to share data or download can be expensive in 
terms of the _amount apwestrd in. the Epis stat computer.” Most personal computers — 


configuraéions. : 
’ . . _ 


four peripherals and as many as thirty-two peripherats:. The sharéd logic .con- ° 
figuration may.function as_a minf-computer with word processing capability or as 
a word processing system with CP/M software ,capability and mainframe communica- 


tions. The disadvantage to shared logic is ‘the expense of ‘the main CPU. Costs 


Shared Logic--Many vendors market shared systems which accommodate as.few as 


range_ from $6,000 for 4.2 megabytes (500 pages) of hard disk storage to $52,000 
for 275 megabytes (100,000 pages) of hard disk-storage._ Additionally, a sharéd 
logic system requires extensive hardwire since each peripheral must. be hard- = x 


wired back to the CPU. eae should be within 2,000 feet of the CPU: 


costs approximately $2,700 to $6, 000 based on the ‘sein speed. The systems demon- - 
strated for the IPTF can simulate a number of configurations. The terminal 


loaded with CP/M software and served by a printer located in the. same office. 


area serves as a multi-functional workstation (personal haa pace ee In. areas | 
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users have the capability of storing information on diskettes instead of utiliz- 


resource facilities, the potential for growth is limited. A shared resource 


The stand-Alone may have communication capability but is usually found in a 


setting where information is stored on diskettes and is not shared with other 


systems or with a mainframe. 


station. Their 


found in data manipulation and other activities s 
.,Managers and executives, ... | 4 


or and their strength ts 
ed for the concerns of 


the individual work, station ‘and the stand-alone configurations are com- 


which are configured as stand-alone units, or through Stand-alone units. The 


shared-resource systems which serve lifiited areas, through shared-logic systems — 


concept of decentralized word»processing is tied more to the area of service | 


than to the equipment configuration. Ina decentralized environment, the area 


- served by the operation is limited to a small group of users, éne department, 


or one office.’ The centralized concept functions to_serve an_expanded area, — 


several departments, a building, or an organizational unit. Centralized word 


processing can be performed on a mainframe, a shared-logic, system, or initially 


through a shared=-resource system." :. 


- Under: decentratized arrangements; ex 


vy 
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of hardware communication should not be addressed for word processing without 
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and the concentrated development of skills. The investment in a centralized 


concept extends beyond equipment costs and includes personnel costs. 


day- long usage of the “equipiient, the increased familiarity with the funceiang: 


In actuality, the operational concept is in nany instances ‘transparent to. 


the user and does not affect the capabitity « or functionality of the terminal’. 


potential provided by the various concepts. The decentralized arrangement - per- 


mits growth through independent acquisitions and does not readily lend itself 


to mass storage and the sharing of information among ce users. 


‘ 


be worthy goals for information processing as a service area. 


aoe 


Data Seomibading | 3 


applied. to a- choice of scores of data eeeente This is ee orca by 


the multiple files which might be accessed; ranging from student records. and 


: personnel to financial. data and combinations from files. Thus; it will be ,_ 


programs which are designed to’ abstract data which ‘will: meet the needs of the 


necessary for. ‘the Univarsity"s Computer services to develop. individual computer - 


_ various _organizat ional | units ‘or users. Decisions: to provide. data. downloading 


ment priorities as. determined by the University’ s Computer Services Policy 


Committeé. However, it should be emphasized that to avoid data redundancy , 


duplication of effort; and. to maintain data integrity, data must come from a 


-central location. iz 


® 


% ~ . 


foris becomes Petoies ig: 


‘The. “need” ‘on: campus ‘for: remote’ hardeare communi 


when consideration is. given to tocation of files; type of mainframe computer;: 


type of remote ‘deviceg type of application; data transmission speed, distance 
between points, physical barriers, and ambiguities about some of these issues 


when specifics can*reduce uncertainty. .,It wguld appear that the accommodation 


information and other needs. 
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- jiowever, the IPTF has used hardware compatibility with the University's 
administrative mainframe as a criterion for its recommendations. Moreover, 
this shoul be a key,consideration in the equipment acquisition process. Im- 
pitted in the previous discussion of how the issue of communication is per- 
plexing are examples of specifics which should be known before campus-wide 


speed which could make this method of access impractical for some applications. 
Summarily, while there ig a risk of being too simplistic, with what indeed 
is a technical issue, a precise description of how communications might be 


accommodated is presented as a subsequent recommendation. - 


ndations 


As a summary to the information presented thus far and as a preface to the 
recommendations which follow, it is appropriate to look closely at the environ- 
tient in which-this report has been formulated. While the IPTF was involved in 
their activities, the Computer Services Policy Committee, working with an-ex- 


mation processing will not be used as a word processing facility. 
However, a limited number of administrative offices may justify 
a néed to "down load" data from information files to support 

> word processing activities on a decentralized basis. Thus, com- - 
munications may be required, in conjunction with administrative 


. erminal access to a remote central processor. 


“s> ‘Northern Kentucky University had begun to address word processing through 


some of the hardware configurations listed above before the IPTF began its work. 
Some faculty projects Were already being accomplished via the academic main- 
frame, several offices have access to electronic typewriters with disk storage 


_ and there are several micro-processors using word processing software. 


In keeping with the above strategy, the IPTF has determined a method of 


entering into office automation and bringing together the need for text prepara- 
tion and information processing. The recommendations and discussions with ven- 


ment acquisitions is available in today's market. The concern of the IPTF' is 


that the operation of the institution not become equipment driven. For this 


——— 7 . : 
> 2"systems Strategies," Computer Utilization Project, Northern Kentucky ° 
University, Fall 1982. e , 


. 
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reason, the bases of the Pecomicndaticns center gfound the introduction of ; 
information processing capabilities beyond % in current existence. ... 2 


Through a Project Director,.it is believed, that personnel at. Northern may. 


become acquainted with the benefits of office- automation and the fulictioris 


avaitabte through this advanced ‘equipment. Offices will then be in a position 
to determine how the equipment will ‘enhance their work rather than. arranging 
to conform to the system. . 


will provide a service for ‘University departments while placing these offices 


in a better position of assessing the impact that office automation has on the 


ea traditional office. ‘The. Long-range» plans for information processing. may limit < 


a communications network. Such plans will be formulated | ‘as the University 


utilizes the equipment acquired as a result of this project. Of concern in 


\ the formulation of long-range plans is the objective _ that data remain secure 


° 7 
; The IPTF's ertores serve as a foundation for aff area of growth which will 
significantly affect the creation and exchange : of information on the campus 


and open the way, for “increased University service to other various constituencies. 


¥ ae Many geede wit remain unmet. Felioiine: implementation of the recommenda- 


tions, particularly in the-admif@ trative offices. Various constraints; in- 


cluding funding, force the IPTF to prioritize needs.and compromise ambitious -_ 
plans: It has been the ggal of the IPTF to satisfy some of the critical. needs *. 
expressed in the student service and.academic support areas. If additional 


funding becomes available, additional recommendations for<users who" currently 


el Ones t== ese 7 : egal ate 
a Se a : ee on Cee 
oo > Mike HI ' 


“are able to justify equipment. oo would be: made. 
Récommendation 1==That an Administrative Siiiport System be established 


v . 


ogee the University's Aaushterst tee cage This _system. would consist of, a 


ecomes available. The initial users are: student services, alumni affairs, 
accounting, and university relations. “Initially, nine peripherals will serve 
the Administrative Center. a 


Recommendation II--That “ari Administrative/Academic Support System be __ 
established in the Chase Collége of Law. .This‘ system would consist of a shared 


resource configuration utilizing a decentralized operational concept. _The’ 


shared resource configurat ton utilizes diskette storage and consists of three 


terminals and ane letter-quality. printer. The printer and one. terminal are _ 
to be located in the administrative area. The remaining ,two terminais are to 


be located in. academic offices: This configuration is not expandable but will 


begin to address the various needs of -the College of Law which include corres-— - 
sees with | ‘students; test and Syllabi preparation, guanuscript | preparation, . 


a 


o.. 
ERIC 


additional terminal and printer. -_ ; 


Sec eT eS 2 i - 
| Recommendation III-~That two Academic Support ‘Facilities be established; 
one in the Landrum Center and one in the BEP Center- The facilities.would: 
be operated by specifically trained word ‘processing: operators. The.facility. ~ 
located in Landrum would serve the needs of the academic departmencs in ne 


Natural Sciences; Fine Arts; Landrum and the Library: Should additional. «< 
would be desirable. The facility located in BEP would serve the needs of the 
academic departments in BEP and the administrative departments in the University 
Center and the Administrative Center. . Both facilities would consist_of shared = 


preparation, test and.syllabi preparation, special project assistance; handbook 
and. manual preparation, and mass mailing assistance. Each facility would require 
an initial eight megabytes of hard disk storage and one of the two terminals 

ij, each center would need archiving capability for the added protection of con- 


fidentiak information. 


ss Recommendation IV--That ‘a satellite work station to h\ shared logic con- 
figuration in the BEP Center be placed in the offices of the Dean of the College 


of Arts and Sciences and the Dean of the College of Professional Studies. The 


needs expressed inthis area include text processing; information processing, ___ 
and mainframe communications. This satellite would consist of two terminals and: 


one letter-quality. printer. When Community Research and Services moves to the 


BEP Center; they should also become a part of the satellite concept and add -an 


capabilities of the equipment in the first few weeks following installation: The 


equipment then enters a period of utilization where many features fall into dis- 
use and both vendors and users seem to fear that the numerous shortcuts available 


to the operators are forgotten. eo. & : 


The IPTF believes that a Project Director would provide direction and support 


ment, would analyze cost/performance factors and would monitor the tate of equip- 
tient usage and equipment acquisition as well ag monitor the trends in office auto- 


the Project Director in developing policies, procedures; short- and long-range 
goals for the area of word processing at Northern Kentucky University. 
Recommendation VI--That the University employ four operators, two for each _ 


facility in BEP and Landrum. Additionatly; it would be beneficial to employ four 


work-study: students tg work in the afternoons and evenings: With consideration _ 
for the expense of the, equipment and the extensive keyboarding to be accomplished 


during the first year, student workers would Provide an invaluable service. 


Recommendation Vit--That the University retain a communications specialist 


* for the purpose of "determining a feasible communications network for accommodat- __ 
'ing the diverse remote access needs on campus." The IPTF recognizes the difficulty. 


ue ee 
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of addressing word processing and its retated needs for remote. communications ©. 
without consideration for instructional, operational; management: information, 
..and other needs. In order to develop a long-range Plan for communication be- 


* Gaben: € 


; establish | a preferred vendor. tist 


strength and growth potential, = 
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“OFFICE AUTOMATION” ~ MANAGING CHANGE 


SPECIAL ASSISTANT ‘OFFICE AUTOMATION - TELECOMMNTCARIONS 


UNIVERSITY OF ILLINOIS 


ae | ADM TSMRAMIVE INFORMATION SYSTEMS AND SERVICES 


In ne broadest sense, "Office Automation" is te: rubric under 


_ wich’ large. pp organizations . will march towards distributed processing. 


It is important. to recognize the phases in this process that the 


a is trying to sae on: DP. users, It is _important | to be ies 


. processing is a. wisely. How to achieve corporate. Standards in 


office automation/decision support in the unique ara tl! structure © 


er dial Education will ales be discussed. 
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" “Throughout the development, of the. concepts presented in this paper 
the following basic tenets were applied. ‘Though there is certainly roam 


be increasingly weighty evidence to support the logical chicrectiieds of 


*. the organizational stylé implied by theSe tenets and the eee which 


: 1. : Distributed processing. is here to stay - Centratists (in the _ 


eminate from such a aie i 


. 3 - . BASIC TENETS 


ctional, data processing _ sense) won't survive. _ 


ai 


o 2, °° istributed _processing*implies decentralization of function, 


fiachines and: possibly. DP organization. 


“, Centralized control of Geren arian, | (aistribated be mama 


bé; rulsieneioral iy one and the same. 7 
5. The “usér" hag a right to expect and even demand “one-stop shopping" 
_.. ‘for data processing, , office autamation/decision. suppor ¢ and 

_ telecommmications (to include both data. and voice). 


"big D.P.".) Networks of office machines spring up. 


- “Le Guerilla warfare - User groups (are formed to work against 


‘2: . User Revolt - Data processing has taken the users data and locked 


it away in inaccessible, centralized data bases and they are mad 
= as hell and won't take it any nore. 
3. The Promise of ‘Technology - The users are not ignorant of the 
: ~ potential of the personal computer and its functions. They are 
ig more. control over'data and its processing and use. ; 


In order, to. be successful in this effort at modernization : it is 
an adherence to several key strategies. 


. even the software. What is being ieee is a compatible | 


° architecture and set of. functions that will grow into the futu 


iSoftware and hardware Change rapidly - the things coming out er es 


will be better and cheaper than what we have today. An organization 


must be able to fully accommdate this ary flux iia a data 


processing architecture. 
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als = = Develop tools to support the "tnowledge 


Automate the Princiy 
. Workers" in. the enterprise: — 
3. i Professionals - Too much money has been spent in the . 
. “office” on secretrial functions. Increasing the efficiency of 
- information handling is desirable but: improving the effectiveness 


of information use is far more important. It is criminal to 


- continue spending $15,000 - $20,000 for a word processing work- 
station at this point in time. : 
Provide a Framework for Prodyictivity = Two memos are not better ; 
o |” ~ . than one. It is better to’provide_ tools to help the professional 
arias ' @o his job more effectively, and secondarily to communicate mre , 


efficiently. ; : 
5. Better Business ‘Decisions - are the best notion of siodictivity i 
: increase; this is the primary emphasis to involvement with : 
: ; : office automation/decision support activities... 
; - Ideas must be sold_to_ higher irl poke 
and; in an educational institution; mist also be "sold" to potential . 
users if a proliferation of non or semiconpatible collections of 
: PC" s and Word Processors _ is to be avoided. 
Ts “The T - Recognize where distributed processing 
has been and where it iS going. Don't be too much of a pioneer; -. 
‘ but conversely, don't commit -to dead-end or obsolete Spe: 


It is important to reflect on the types of “equipment that the indie 
“has brought to the marketplace in the past. It is also essential to ._. 
_. accurately predict what will be offered in the future. With some liberties. 
> and generalizations the following list suggests Such a continuum: 


iy: : Stand-alone Word Processors. The first of these were electronic 
typewriters of the MIST type, jater models were the Lanier’ Sp. : 


Wi iters, Xerox 860's etc. _ 
23 shared Logic Word Processors. These imachines allowed documents 


to be electronically passed from one terminak to another usually 


on: a subdepartmental basis. Examples of these were WANG OIS's, ° 
TBM 5520's and the like. si ' 
33 Departmental Networks - possibly growing out of _a network: of 
‘word processing stations such as ethernet connections. of 
7 -'Xerox workstations, large WANG Ors or early VS networks. ; =. se 
4. Personal ters - These were originally bought by the mre | ye 
F technically oriented members of an organization. Rates of 


expenditure for P.C.'s probably have surpassed those for 
pure word processing machines at the current time within a 


_ * given institution. . 
Da: ult Function P. Cc. 's/word Processors. Word processing _ software 


we _ “and ite amy we systems: 
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6; Integrated Functions. Such. systems as the Apple LISA, Lotus 1,2,3, 
and the DEC All-in-One feature spread sheets that plug directly 


into graphi ics _packages | and to report Cpls The resulting 


as. well. integration. among functions is ‘one of the key. concepts _ 


Canplete Alterable D 5 . Systems have been. 
’ @merging which allow a Document Content Architecture to exist 
throughout a‘ distributed processing network. The ability © J 
to create, file, retrieve and send an alterable doctitent ‘ 
to_any. compatible’ terminal.in t network is a second ‘important 4 
, concept - in architecture selecti m for distributed processing. 
_" It is also essential that data, tett, graphics, reports, image, es 
‘ . and voice be likewise combined and integrated roagnee the : " 
network on_a_ document content basis. __ s 
8. Corporate. Data Access: Bg a very few years ago Ps Cc. 's were oe 


ya"down load". and “up load" data_ from the offite system network 
. to the corporate mainframe is.a third esseritial requiremeny for ey ; 
making a proper architecture selection for an office g seal ae! - 
system. - ° 7 : a oe é 7 
The Replacement of Classical Data Processin : Once it becomes’ 4 
. apparent to application systems developers 
‘ campatible device exists in virtually every organization within | 
-an institution, then Some very exciting possibilities will exist. ra 
for systems development. This latter day development will be | 
characterized by forms-driven, on-the-fly application. development a 
where prototype systems | can be put »? Tapialy for further 2 af 
rere. "8 


corporate "data ina eat data base: also Ability to 


It is fered to say with: great accuracy’ were the. industry is at the, ‘ 
4current time. . It would appear that step 6.5 (weferring to the list «abc 
“is about where the industry is today. It would therefore, be imporbay 
-not to-commit large amounts of equipment, acquisition dollars to, say#* 
shared logic word processors at this poiht an time. It would also ba 


important to select an architecture that will likely carry forward in 
the latter stages of completely distributed architectures: -. ; We 


Thus the term "office automation" has. been expanded. Etat its | 


sarap) meaning to include business cammmnications, word processing 
decision ae in. a recent. task force on office. automation/ 


process: e 


a 
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Business Commnications -  . 358 
ie _ Word Processing ; ; {5% 
PE Decision Support a + 508 
|The functions that were to be Separately evaluated are given below: 
a 3 Business Communications. - : 
a : 1. Electronic Mail -° 
. 8 2... Electronic Pili eel 
eo 3.  Host-Based Archiving _ 
- 4s ceer sis maaan s° 
. oe ° me! 3 
; eo * ae wi . 3 
2. . Industry Standard sO : . : 4 
a Pe Memo Editor _ = 
: e Or Paperclip Concept : 
‘ 
. . °° (3. Presentatidn Graphics 
* nos 4. BASIC, PASCAL, etc. 

_ Since one of the essential strategies involved in the effort was. 
not to be enamored of particular software, several tactical variables ~ 
were also oe ina conpanson evaluation to the rating of functions; 

he - these were: 
° Tactics - — 
ee ; c I. Cost - 20% 
: 2... Degree of Integration 30% 
ok . 3. 's "USer Friendliness" _ 30% ’ 
aoe : ia 4. _ Accommodation of Existing Hardware 20% 
mag with both’ functional and tactical rating schemes. as well as. 
_- @emands for.integration, document exchange and corporate data access _ 
a - . © well in'’hand the University of Illinois" Task Force debated the merits 
of various generic architectures (see Figure's 1 and 2). The vendors 
that: were carefully investigated vis-a-vis the’ evaluation criteria were: | 
. eet ne oe ee + 
‘ ~ Vendors _ ee ae ee ae ee 
: 1. BM - PROFS, Displaywriter, ADRS 
: 2. PRIME (Lincoln, National: Life) 
° 3.‘ AMDAHL - UNIX,” UTS_ 
: ' 4: APPLE - LISA, NESTAR ; 
5: . DEC ~ Ali-in-One 
6. “WANG = VS Office 
7 * : 4, 
| - 
7 i 2 ~4- ~ 
: : . 
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“ FIGURE 1 - DEFINITIONS 


a) p 
a 
sy FUNCTIONS Z oo 
1. Business Coriniuinicat ions = COMMO 
2. Word Processing -W:P.; 
_ 3. Decision Support/Personal Computing - P.c. . 
= ; WORK STATION TYPES: 
ee od. Dumb Terminal - D: 
t 2. Word Processor _ "= W.P. 
3. Personal Computer ° = P.c. 
4: Full Fonction Terminal - F. 
A brief discussion of each generic aati ensues: > 


i. Host-based. This ‘basic scheme had many inant advantages. 

. Only one copy of software need be maintained. Virtually — 
any cursor - addressable "dunb" terminal could participate _ 
in full network functions (protocol conversion implied). The 


main disadvantage was that the notion of a personal appliance . 


was lost in that users of the system would have to contend for 

; resources - something that users were already réluctant to do. 

2. User Based. This represerits another attractive scheme in that: _ 
all functions except business cammmnications would be performed 
on the users own, personally controilabie machine. Drawbacks - _ 
are that the entry levei cost was high from the users standpoint, 
and not, everyone had.a P.C.; some had various other ‘terminals. 
Also, the user was limited inj processing POWEE, to that of, the 
P.C. 

3. Mixed. The best of ali worlds if carefully selected. All types 
of users would be accommodated: Those who had ASCII terminals 


or 3270's or those that wanted a predominantly word procéssor 


orientation to their work station, as well as those who were 
egg to make the Sa ag ina bag argon P.C. | Ideally, 


ao the comands soa by 2 3270-1ike terminal running the same 
function on the host. ‘ 
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DISTRIBUTED ARCHITECTURE: > 


_,. MIXED ARCHITECTURE. 


__, HOST _ 


JOST. BASED ARCHITECTURE 


= USER BASED ARCHITECTURE — 
* COMMO, PCWP 
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_ Thus it Becomes clear that ail functions and Sienenes selected 
» for t the. office _ autamation/decision support environment mast 
oo ‘Briefly the six vendors Shook out in the fotiowing ways according : 
‘to our task force investigations: : 7 : 


y 


1. AMDAHEL-UNTX.' Too complex for the administrative environment. 
- Good mail system. Will be of great interest to the scientific/ 


2. DBC-ALL-in-One. Excellent integration: Closed architecture’ 
‘requiring. Vri00cémpatible terminals. Pro series software 

_ , late. POS not an industry standard. 

3. * PRIME-INL - Graphics not ready yet from INL: Excetient 


low cost, well integrated approach. Support of 3270 and IBM. 


P:C.'s stilt in developmental stages. Uses all dumb terminals , 
(Host-based _architecture). | . 
4. WANG - VS office appears to be a high | function, well- 


integrated product but ‘6-9 months, away « Completely - cigsad 


ee ee aa ae = s 


architecture requires scrapping 95% of existing hardware at 
the. University of Illinois. Comminications for full function 


| WANGNET, © — 
_ 5. APPLE LISA: - Most user - Pig system to aati. well - 
, integrated except ‘for LISA_LIST. Word processing _ passible a 
_.  butneeds to be improved. Large scale conmmications uncertain. 
6. IBM — PROFS-DCF~ADRS - Provides a reasonable approach to. ‘the 
ideal mixed architecture. Displaywriter is compatible with 
DCF/SCRIPT for 3270 tenfiinals. . VM pass-through | allows _ 3101; 
access to functions. ADRS runs on mainframe and P,C; "S.s* eae 


stated architecture. * 3 


, 


A complete. point to point evaluation was made by each itenber of the 


task force. Each system was rated as to specific function and tactical: | 


assessment. The results showed the following: . “=. st 


- a 
are’ 4 


> DEC; WANG, and IBM all rated essentially the sang « 
. score when functions were considered. . 
* In a tactical sense IBM was the overwhelming choice,  & by 
primarily when cost and use of existing a al were °: 
: taken into account. . 
* Amonq. the three highest rated svstems, IBM was rated least 


user. friendly and lowest in word processina. - 


* Strong points, for IBM were in Business. Communications: an 
in the'spread sheet, graphics, data base area. Thus 


& was selected since an entire network of compatible temniinats a 
a * ; a 4 ce ne 
va = ape 
ie ‘ 
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, was already in- place with a community of several hundred 
MED ogy hare - _ potentially compatible IBM P-C.'s: : 
* RFter the recommendation. ‘Was made, the re force is now involved 
in gapialy bringing a marketing ‘approach forward for top-management _ ‘ 
approval... A marketing plan is absolutely essential. at an-institution - 
of higher education where often decentralized’ decision making is the order 


of the day: A successful marketing Bie: wilt have ‘the foliowing elements: 


“lL. Provide a Bundled ‘Financing ‘Packaue. - “Where # user Cari -; 
a 3101, IBM P.C., Displaywriter?3270, etc. at a. fixed monthly 


Pa: 2S rate. Payments will be specified for. each ‘type of témminal- 
: — vis-a-vis host ‘software usage. Strong emphasis will be placed 
feo a t —— on: subsidizing the mail/business communications system sihce | ‘the 

Sk utility of a mail system is low until a panege number of users 


ae | — have mail boxes: 
7 " 2.  Camplete. Planning’ Services. . Careful user “requirements aemigeie® 
a 8 : ‘to steer users to the most effective terminal. Ordering of all 
2 Oe yo equipment and communications -facilities to include installation. 
 & 3:, Training: This is. the mst important aspect. of a successful effort 
in office automation. Classes, videos and rewritten users ° 


- sta 3 will be developed. - ~ vee a 
4. Consulting. . A hand-holding service for users with be provided 
through existing information: centers to assist individuals 
—— with_the myriad problems of getting started in such a system. 
vw De Supplies. A ‘complete central source of paper, ribbon, diskettes, 
software’ upgrades, manuals and training materials - ‘witt be 


provided. 
6.) ' 'Maintenance = A ‘depot. = = “devel ‘maintenance service will be part 
of the bundled cost of a terminal. If a terminal. "breaks" it 


will be wheeled out and another put in its place in g matter 
of an hour or less. .- - 
7. Network Advantages. ° ‘Policies will be_ sought within the equip=;. 


ca 7 ment acquisition procedure to allow D.P. personnel to 7 Pe 


a a F " jawbone" individuals who. are purchasing word processors or ih 
A re . P.€:'s as. to how compat ible : their equipment. will be with 
go the administrative network architecture. The functional 


. - - eee aed will be oe to potential equipment buyers. 


_ .. In summary, a need. to modernize the face of ADP at all iintnsesee 
‘and institutions is recognized .- In order to itike sense out of extensive 
ual expenditures for largely: ‘unrelated equipment under the office 


: htomation/personal computing category; a compatible network ptratedy 
{ needs to be adopted and sold on a marketing basis. 
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- - 5 qBSTRACT: 


report of the office automation: mafket indicates. the pace,” 


: 0 


« ‘ 


go. is quickening and suggesta that #n- five more years the 


ae : impacts of this technological flood? What are the | 


ramifications’ in training; in personnel administration? 


some ways for uB to manage and “soften” . thie _change toa 


oP ey ‘computer-based office environment. 


ar. 


&i 


Technology is overrunning the office. Each new 


: ‘office worker without a terminal ot desktop computer will. 
mee tk .. be the exception. What are the psychological and ergonomic 


eo! 
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OFFICE COMPUTERS: MANAGING THE HUMAN IMPACT 


Current Trends and Why They Mi 


is fieatly overpowering. 


computer, the ENIAC (Electronic Numerical Integrator & Computer), 


Over thirty-five. years ago the world's first large-scale 


was built. It weighed 30 tons, took up 15;000 square feet; and used 


40,000 vacoum tubes.. Today a $400 per sonal computer, sitting on 


someone's lap on an airplane, "can solve the same arithmetic an 
p ae irene but eighteen times faster. 


r 


by computers every " second: By the end of 1983 EDC predicys there’ 


will be one electronic keyboard-device €a total of 18.5 illion) for 


By 1987 it may be a ratio of \one device for each worker, with the 


white-collar force comprising\55% of the total workplace (54 million 
keyboards for 60:5 million workgrs) .- 


_ every three U: S. white-colldr workers (estimated at 55 million). 


The, number | of vendors with: off: ce automation products h has 
; “conservative estimate - — over 


automated oefica. = 
The. fastest growing segment of the computer ak”. is in the 


area of porgable “briefcase”, { terminals, which is 


‘ 


one 


expected ito multiply by twelve timeINgeehpe next five years, A 
projection for the office automation market for the next five years 
(IDC “tn Fortune, Oct ober 3; 4983): : Lo. - a 
2 % . Market Share Expected, 
as ‘1983-1987 | Yearly Growth 


Multifunctional Computer Systems7 — 


_ _,& Local Area Networks 8 % 40 % 

Copiers : 15 % - 4% 

PBX ls , ? : 16 % 8% 

we f & Elegtronic Typewriters 19 % 15% a 

Personal Computers r Business & 7 ek, ay Ge he iz . 
a Brofesb ional Gee ‘ 62% ° 30 % 


al 


@ 
ERIC 


“investments, and who knows what else in the future, The 


interaction: = 


The ingreased sophistication of the technology is aia its 
own impact. Artificial intelligence is being cused to make ‘computers 


retrieval possibilities. Expert systems, using an “inference 


engine” of if-then rules, can scan large.bases of information and 
provide sensiblé advice in areas of medicine, insurance, geology, 


technological advances in graphics, voice-storage and input systems, 


holography, intelligent replication (copiers, printers), optical - 
disk storage and _many other areas are _providing the office ‘manager 


to be: effective solutions in the office environnent: 


Too often, however, we look toward technology as a panacea for 
the problems in office productivity. We can design a hardware/ 
software configuration which seems to address all of the funct tonal 


-needs; but we can't. stop there: Office automation is not just a- 


‘system of multiple-functioned equipment, but an ongoing, dynamic 


process. of combining the_ interactive elements of an office: ‘people, 


offices: The need for Panceional specialization in support roles «. 


will probably. decrease. Access to experts will increase, Jkeading. to 


a greater diffusion of specialized knowledge. Electronic “messaging 


systems can be- expected to increase the upward and interdepartmental 
communication flows, and yet there may be a decrease in actual 
social contacts. The péxson at a:workstation, ys well as the 


consumer, may feel increased isolation due to loss of human 


‘ , . . 
: The personality and working atyle ‘required of managers will be 
changed. Indications of leadership and power will be focused less 


on physical appearante, body language, ability to project, jand more 


on expertise ‘and articulate communication abilities. . Deciéion 
styles will be drastically altered. , Instead of working on many: 
projects, and moving from project to project as oe. waits for the — 


collection of .feeded information, the manager will work on fewer 


tasks’ ina day; and complete more of them, Increased productivity 


aé soc jated with movi ng back and forth between casks and . rojects. 


‘If we take contrél of the manner in which technology is Msed_to aid 


us; we. may be able to reduce the strain on the biological self so 


that: ‘the intellectual, creative and imaginative self can: enjoy 
maximum play: . 


Lal 
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Attitudes Toward office Comput rization ue 
an) . 
A prevalent attitude toward the use of computers in. the office. 


is based on the .expressed_ need’ for greater. productivity of all 


staff; Many units spend: a great deal of time and money measuring 


current procedures and processes, and areémade assurances of how - 


much these procedures. “could be pence 22 office automation. — For 


: information, searching for people, copying oa scheduling, — 


a Way per person could be saved using tools auch as videocon- 


Tee - ; ferencing, document-image mail, automated information oes 


ee F ~ systems (for use with personal, internal, - and external ses of 

pee oe 8 _data), word-image processing, ant oF maton tracking systems, and ; 

id 4 _ automated calendaring: ; : ee ee ee ae Oe bg 
“& Le, 


Although many" worRahogs | and conferences are emphasizing _ the 


need to create a more. productive office environment through the 


', efficient use of the new technologies; it sometimes seems to be part 


of a vast marketing scheme for the benefit of OA _vendors. Many of 
iis are worried ce the change of so-called. “idle time” (walking to 
h 
i 


(meetings; or Wat. ; 
removing that cr. ical time when. our. brains are sufticteney & velaxed . 


“Ima Gallup poll conducted in conjunction with the U.S. Chamber 
of Commerée, employee attitudes toward productivity Were surveyed. 


The. people were asked: “Which of the following areas do you think 
it would be: possible to change 80 as to bring about the largest 


Ye Amprovement in performance and productivity in most companies?” The 4 


“responses (multiple responses account for a total over 100%) are 
shown below. ; : ; 


AveasLeadin t 


eo r 3 
Changes in: oF wee = 
Worker Attitudes & Abilities2“s \ 53% + a = 
; Management Attitudes & Abilitigs 5 374. ge Sh ) &. 
— Supervisor Attitudes & Rone 3 +) 
Quality of Tools & Equipment » 21% a? s! 
Innovation f New Techniques 18% 3 
re 4 Government_ Rules & Regulations 12% : 
- 3 Union Practices 10% is ‘ : 
Fe New Plants & Equipment. a 9% te . 
Availability & Use of Computers _ 6% } 
it ee . :4 : \ 
5 2 . ~32 ; - 
~ ra a ¢ " 
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We shall continue to: ‘hear~a great deal about how to increase. 
productivity. | Just as. ‘{mportaat, ‘howéver, are. the criteria of (1) - 
improved quality of sorky-‘producté and information flow; (2) better. 


use of human Tesources}. ae faster turnaround of {NOE £4) _better,— 


‘increase & Seoretiee (7) legs — turnover; and (8) | ereatec’ 


; “+ Job enrichnent. : N : . ee “i 


‘higher quality products, pnd other ppccess-related objectives, Dut 


oi 


f& 
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' professionals are so attrac 
-. great deal of time is spent “pla as with t 


Computer printouts, forecssts are nerat 


induc®s dread 


-: 


roe eae rational poe et on higher productivity, . 


can also be based on political maneu¥ering; the desire for more 
power and control; or motivated by. émo tional needs, stich « as ‘Status. — 


or - ;even escape. ne a ae ae : 


new con] uter access that a 
‘new. systems. The 


Sontraty to what cone Ge fergie py administrators and 


workstation holds a,.type of fascination, . and without: realizing it 


oneMcan becomé addicted. to the new “toy.” An“dn fortunate outgrowth . 


willy-nilly, and the 


of this enthusiasm is the * Sapa “eyniur ome” — charts,. 
&d 


Pre jectice SE SUranCe —o. appears - gerd rg reality warrants, 


Néncrnbug, £ flights of “what 
¥ a 


if fantasy; tie 1a it ssorebrngige By to crank out 


s 


On the caper and ie wick of a atte into the office 
—P 


oplie’s Hearts. An estimated third of all 
€o-bE_ wary of the_ VDT; one out . 


“knowledge workers” can be. expected | 


poss@Bly based ont 2 the dislike of beihg disturbed; fear of exposure 


of what is really. going. on} selfishness; laziness; and. ‘a natural 
distrust of: outsiders. (particularly computer _ personnel). It is — 


better (to view Tesistafice as afi dmportant | and_ useful signal, _tather ; : 


iscuss, - Not only is there a fear that the environment * 
fhized with. the introduction. of Computers, byt ae: fear’ 


ul ages even alien. A change -of working relationships is 


u hcomfortable, just ag is any change of procedures with which one 
has already become familiar. Some people\fear that -the. introduction 
of automation, because of its multifunctidnal nature, -will create 


SS aaa, pn As 3 


tore work with higher. tevels of complexity and: an imposition of 


‘greater cognitive burdéns. There is a. social uncer Ary: that on e's “ 


cy 
~~ 


445 


‘ knowledge is obsolete, that the new system dias wake one look foolish 
or inadequate. “How, do. I fit into. the new fie Are the skills 


useful?” A peer 


, develops that one might find ost. something about oneself and one's: aie 


career we'd. rather: not know; A middle manager may be faced with. the 
=: 


ct that his jobs is merel Was _an information conduits, - not a. 2 
cision taker, and the mosaic of minor tasks he actually performs . 


See age ete oe ee i 


oS ee ee eae ae Soo ese ee ee . 


could be handled more accurately, efficiently and consistently by a 


oa 


‘computer, Not only will the job be different dué to the new. ‘ 
technology, but the people who ‘work with us may be chabged or even ’ 


pare, ‘Or worse yet, one's. work may n0- longer’ a : 
. an 


Fewgiantly gecabeie fear. is that the new. Syeten ctuallf 


: real problems, but only:means a joss ‘of the user‘s own 


increased external contrql by the system. In addition ‘some jeople a Pee 


feel that. the’ cost—benefit. -assumptions_ made by the system’ es ianete 


designers (or catttral administrators) at the user's cost. 


eo | The insurge of mon toring possibile on computer-hased: office : Ll 
equipment _ also lends crédence to the ominous. forecast of George ; 


Orwell's "1984." NIOSH (National~ Institute. for Office Safety and = gx 


-t-2 ==) Soe a me 
‘ 
\ 


Health) estimated that two-thirds of. curren#f (WDTs are. either now = wr A 


Hewlitt-Packard, -and ‘DEC all have this: ‘capabilt y. “The res te 
knowing you are being monitored? - ‘A NIOSH study at the San Francisces., 
office of Blue Shield showed a 23 1 greater dnecidence: of anxiety ; we 


depression, irritability, fatigue and anger... 2b 


~“ 


Tssues_ and problemi areas which the introduction - of new 


22 Se ‘4 : a. 


technology. may uncover are manifold. 


< - “ , 0 oe : 7] 
Es: Asai gnment_ of. priority of. ‘tasks: becomes: More important. 


‘ 8 , frequently used for prioritizing. in aaiy, SFEICeS Ie 7 "Uso 4 7 
.* “distinctions: ‘between importance and Er need t : aR: . a 
clarified: ee : . ” : = 5 ee ee : 
: . ‘s mee 2 ‘. t= : ewe 
“ve 2. The functions of an office worker are préblematic to 
: analyze and represent clearly., The sivpatiog tasks, a. 


confronts need a 


better problem representation before: 


a SrEGeSEBEUTLY Wee? to improve the “situation, | ., ee 


goals, and valbies:which an. office work rr 


: 3.- A new office aut oma tion system can pres 
’ an external memory to -be used along with the benefita.o of. sd 
wo the internal human mind, but the automated system too ’ 
; often acts as a “parent” --_ if the office worker a Nag : 2 


: 7 _ from the system's parameters.and procedures too muéh; the = 
* system. asks for revision and points. ‘out te 
inconsistencies. ° . _ a 7 
: . : ae a ; pi _ 
7 i a a ' 
j -5- . , : = Hy? 
. . i f. - ea. ® * 
. os We A 
& : et ea . 
° ”  < a : ; 
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something. than in the pre-technology period. The system 
simply may’ not suit the office workstyles (for. example, 


the workstyle of an editor who does. printing markups is 


_not ‘served well by a code-intensive, line-oriented text 

' processor). The office worker may find that the time now 
_ spent using the system or attending to trivial interrup- 
tions caused by the introduction of new technology * 


\ (message systems, computer terminals; ‘elgctronic mail; an 


} easily gccessed copier) might be better Spent on less 


/. urgent, but more important matters. As” ‘more technology.ié 
introduced, there are fewer and fewer people and methods 


to act as a screen for the office worker, and more 
j. interruptions which seem to be urgent. 

sialic vial ibaa re 
af : 


~ ‘In addition to the fears created by the installation of new 


large-scale plannife needed to develop integrated ‘systems: 


Sometimes our desire to motivate prospective users backfires'— the 
user's expectations rise to .mrealistic; unattainable levels. 
Another- common reaction is packlash ‘from existing subgroups who are 
protecting their positions and control. A third bossibte reaction 


_ 4s fear that the Big Plan wilt be stifling afd won't provide the 
~ flexibility: to take advantage of unforeseen developments or move in 
oo new directions. ; 


AG office ‘technologies merge together, and . the reality of a 


multifunctional. workstation becomes . more certain, classification and 


‘nightmare. Asai gning new titles to old positions 18 insufficient. 


Completely new jobs are developing. _ The_multiple functionality of | 


the technology biurs the distinctions between a programmer; a 


clerk/typist, a data entry opérator, a systems analyst, and an 
administrative support person. We may instead be moving toward 


positions more Soren ore ne as Information Specialist and 
Office Worker I-X. ; # ; : 


Seite ceue should be paid for the actual nature of these new ™, 
responsibflities. Althodgh | increased job satisfaction may. help to 

retain some experienced staff, some surveys show already that sop 
satisfaction for clerical. workers. has dropped. _ In addition, i? ey 


“"difflicult to develop, as weld as any kind of cme” 
-placepeti testing. ; : Ns S. 


» u 


4 
. 


RY] 


r 


_.. We have reason to be concerned that office information systems 
will create more skilled jobs and fewer opportunities for the less ~ ae 
; able. There is a gradual elimination of starting opportunitiés for 
the less skilled and less educated, Few managers want to put a 
$10,000 ‘piece of equipment in the hands of a person who can not’ A, 
operate it deftly. _ : 
In swe eases; the new technology may create jobs which are © oo 
less satisfying (for example, more data entry positions). There 
_will be less one-to-one office support, more of a hterarchical, 
integrated Support staff, and this can deny the psychological 
motivations for some office support personnel to remain in that type 
of work. ; : ; : 4 
The technological implosion into the office is ‘forcing civil 
service and other personnel systems to evaluate new types of 
personnel programs in search of a new scheme for testing, 
-elasaification, training, and salary administration which.can ;.: 
_provide for equablfvaniation, osagdnal as well as vertical career 
stream movement, C g-training, and yet address seniority issues. 
3 
Ergonomics and Human Factors 
st sciénce fiction méntion-of a robot,, people 
h cybetnetics — the study of automation. 
ontrol, and the interaction of computers with | 
Ergonomics (ergo = work, nomics = laws of). are trumpeted as’: 
systems marketing spiels. The primary 
neering, but ergonomics isn't just the ; 
e It is the application of human __ 
fences (physiology; anthropometry ,.psychology, and 
sociology) and engineering sciences to achieve the optimum mutual 
3 | adjustment of people and their work, “the benefits being measuredyin 
"7 “terms of huftan.efficiency and well-being.” (January 1961, ©)” 
io International Labour Review: “Ergonomics: The Scientific Approach 
: “" ‘to Making Work Human.")- ° , ; 
: ' _ gs ee i 6. oe 
2 oe Although ‘at first glance the office environment seems @ placid 
entity, aS Soon as we introduce any change into it, we find a : 
potential volcano. Lately we have seen great concern voiced by 
; . nd magazine editors and writers; centered on 
tables; work surfaces, display screen 
“ psychological require ents; however, i8 too often dismal. NIOSH 
points to possible visual, muscular~skeletal ‘and psychological _ 
disorders among VDT operators as “cause for concern.” In addition . 
: a. ee the Btadies Being conducted dy NIOS®,. other groups such as 
Working Women are studying“the long-term effects of office system _ 
-technology, sfecifically effects of the VDT:. But the resolution of 
the problem within your own organization liesfin the hands of the 
system designers, analysts, and internal consultants. 2 
7 4 
eo s. oe’ ae 
ra . . 4 : ; goo 


: Glib articles in airline magazines ask: . “Are you. secretly; or 
; even overtly, afraid of the computer?” “Does. your. office cotiputer 
ae are take you by the hand, address you by name, and, pour: your. coffee?” 


a : .. Advertisements proliferare about couputer camps, Computer programs 


which-help amateurs create new programs, systems. which don't require 
even a typist to enter data (presumably using some sort of voice 
recognition input). ‘This ig enough to strike terror: into any data 

4 _ processing director’ 8 soul; ek 

‘he - 7 
: # : ‘What kind of Solutions are ‘there? Which are ‘more critical, the 
problems dealing with personnel, ergonomics, and computerphobia, or 


the pEaprenss stemming from the over~zeaious computerphile? 


rocessing systems can fail because of unresolved organizational 
conflicts, labor uneasiness, requirement of too many dramatic 
changes, complicated data relationships which are not well 
understood, and systems which are implemented as islands of 7 
automation. . 


Vettaee No matter how » well designed etek rt pa information 


The future a6 many of us see it lies in “imbedded processing,” 


access to computer power no matter where we. are, with no dependence 


on keyboards | and displays. _ This_ type of computer assisted work life 


guidelines. We already see great amounts of uinecessary Soe ‘being 


done in offices; The addition of a computer\without procedural 
analysis and revision (including the actual purging of some 
processes) only means that the unnecessary work is.dote with 
terrifying efficiency. 


. ~ i Tey : 
~The introduction of ‘technology into the officé workplace can be 
done most successfully if the user is aware. that it comes at cost 


and with risk, and that an investment and commitment has: to be made 


by the unit: The analyst needs to realize the techndlogical: =pene> 


than a “technology- push” fr om outside, All change, whether or not ~ 


’ : ‘ for a better situation, is experienced as loss: ~Loss of known 


attachments and roctines results in upsetting personal. equilibrium, 
which in turn invokes an individual's uncenscibus psychological 
defensive strategies. Feelings of fear and a/sénse of lost capacity 


to control one's circumstances are expressed as anger, depression; 
sickness and/or withdrawal, “  €Carol T:} Gaffney; “Selling Office 
pS Automation Internally,” a talk at the 1981 AFIPS Office Automation 
Conference.) There is a loss of ministration (relationships), a 
; toss of maturation (old ‘rules about how to function and react to the 
rie work requirements, other people, and the environment), and a loss of 


mastery (developed skills, and control). 


” 7 : ae 
: . 
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Pecmidicg cat: éxcellence alone does not ‘guarantee that the aysten is 


organizationally feasible. 


that paperwork has become  genoeeaie in its, own right; independent of 
{ts informational content; the introduction of a few computers is. _ 


expected to-alleviate the resulting problems. Inétead_of looking 


’ “coward technology as the best. and only aglution, me need to realize 


we 
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that office automation could overrun our-offices before: we know . 


enough about its effects im order to sensibly control its, impacts. 


and make the technologies serve us. oe es are 
Ie ie z 


lysis: een not just what’ is being: syne, but what people 


abilities to y achieve the goals of the unit. ‘a 


S] cle iea tion: Define not only: the equipment, but the 


procedures and skills required: 


> Design: constantly keep in mind human factors Wtth regard to 
the workplace, the terminal, and the software. Create a system 


which is natural, responsive, supportive, expressive, rather 
than one which has conversations which are obscure, rude, 


arrogant, offensive, or boring. --” : 
“a a con : - - . « : 
Implementation: Involve the users ‘at all levels early fn the 


design of the. system, Be. concerned with the visual, thermal, 


training, with ‘plans for both basic and advanced training. 


hoa 


ere 


8 : 
: ae oie ’ 


best interacting support .. 


6 ’ : 7 


We have a _large assignment. AB ‘planners and leaders in as 


oa information systems development we need_.to educate ourselves further -’ 
about | the human aspects. of this incredible _technological pace. — -For 4 


ae 


and Seymour ‘Papert: ‘prompted Patrick Huyghe to write, ° "If we can give 


the compoter intelligent thought ,- emotions and _creativity, clearly 


(Paychology Today, December 1983). The words of Herberts Simon are 
also significant -- viewing computers as “thinkers” can be upsetting 


Bey: ee your Hfe ts mae. worthwhile by the eat that humans are 
different. 7 


ae 


our goak™ is fot ‘office’ automation itself, but snuicing: our work 


“a a _ more beneficial, and making our work environment more huiane, 
‘ "creative and productive. Our ‘responsibility as. .system designers, 


data processing directoré consultants and administrators is not 


only to be fully aware of the nontechnological impacts created by 


the introduction of computers into offices, but to incorporate these 
concerns into a’ carefully structured plan for distributed office 


“ee computing: se 
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"area of networked jmicrocomputers. 


_ »:; NETWORKED MICROCOMPUTERS -- THE NEXT GENERATION IN © 


GOLLEGE COMPUTING ti. ee 


by 
: Albert L. Harris : 
President 
_Management/Systems Advisors, Inc. ° 
305 Crosstree Lane 


Atlanta, Georgia 30328 
(404) 255-6830 


industry's growth: When computers were introduced into the educational: evirainene 


‘they had limited capacity ‘and served one user.at a time. Then came large. mainframes 


with many terminals sharing the resource. The use of computers in office automation 


, began to emerge. As college computing grew, it took several mainframes to handle the. 


workload, especially at the larger institutions. Microcomputers then came on the scene,, 


: i but they had evolved back to the initial limited capacity, one machine-one. user concept. 


They first served as personal Computers, then evolved as enhanced terminals. Now; ; 
microcomputers 2 are: joining the educational ranks in netWorked systems). allowing more 


users to become part of the overall ‘Institutional System;' while reducing the dependence 


on large mainframe systems. ee pe 


Networked microcomputers are the next generation of college compiiting. We are 
on the verge of. technological breakthroughs to allow maximum use of microcomputer 


networks. Networks allow common use of data and programs and. provide a communica-. 


tions link heretofore not available to microcomputer users. The most immediate 


applications for these networks are office automation; faculty + feeds and Staff 


oad] 
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NETWORKED MICROCOMPUTERS -- THE NEXT GENERATION IN , 
COLLEGE COMPUTING ~ = =i 


aw > +g 
< : 


ning to atealerate: Several ‘schools have takefi an evolutionary approach to the Sere 
J 
py afforded sek these = raicrocomputers. I am not t talking a about just microcomputers: for 


dein and reliance. on computer resources at every college and university is at its all 


time high ~- “and increasing! - Most students expect computer trajning. as part of their 4 


education process: It has not stopped at students either. ‘To keep pace with the students, a 
fe requiring access and training ip computer usage. To ° 
aff are demanding access to the latest in technology. As 


most members of the faculty 
keep up with the: faculty, the 
the snowball rolls, it grows in size. a 


a, 


v 


"How are most colleges and universities keeping up with the challange? Most institu- : 
tions are or will eventially look into the’ concept of computer. networkse. . With the growth 


of microcomputers,- networks’ will be the tool to maximize: _the capabifiities of these 


= thachines.-” ‘Networked microcomputers will sdon become the next generation, in n college 


computing. me oy 


Evolution of Microcomputer Usage and DataAccess = 


initially; microcomputers (personal computers) were used by faculty and staff at 


many institutions solely as stand alone devices. Microcomputers used in this way provide 


flexibility and portability of computing power to the individual | users: In terms of overall ; 


: institutional usefulness, ‘this approach has several shortcomings: Many of the functions : 


performed on the microcomputers are duplicated. Different programs may provide . 
slightly different output (in form if not in substance). College data .may be duplicated. 
Data are not transferrable or readily accessable. A stand alone microcomputer within a 


college or university is truly a waste of resources. 


? 


Terminal emulation hardware and software was one of the first Attempts to link 


microcomputers t to - ‘the r eaistlng data’ Processing envitonment.: They a are available. for. a 


3 


ised. In effect, under emulation, the microcomputer: becomes little. more "than a terminal., 
‘Even with’ terminal emulation, there is still a need to transcribe and key data. In other 


words, emulation was a step in the right direction, but not the cure-all. 


Ye 


emulation: Data can be moved from the mainframe to the microcomputer, downloaded,’ 


‘or. _moved from the microcomputer to ‘the mainframe, uploaded! The. paetiny to dean 


-were problems with this approach. Lares a amounts. of data posed a problem for tite micro- 
“Computer's, storage capabilities. Data transfer was often slow. Another: problem arose 
when data was to ae ‘transteréd among Slisesliciaatih amacies the process was Slow and 
and uploaded from a number of microcomputers; how could the integrity and reliability of 
the data be maintained? File transfer techniques opened. the door to a better approach, 
but had some problems and failed to employ. the full capabilities and features users teajly 


, 
. 


oe iy) wanted and needed. : a3 fr 


: . Although not fully developed get total file interface should eleminate the probigms - oa 


associated with the file transfer method of data access. Total. file interface will mean * 


microcomputer users can access system, files without any data transfers Specific infor~. e 


e , mation needed can-be accessed and processed. Users will be able to change data, access 
data, or add: data as their security access allows. The actual programs. to access and 


_ process “the data will reside in the microcomputer ‘and the inicrocomputer will be doing the 


* actuat data processing. Total file interface will revolutionize the use of microcomputers 


“in networked environments. a ao 7 a 


a 


Defining Microcomputer Networks 


Microcomputer, networks are being created to meet the needs of users with a large 


vos = 
ae : » 
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number of microcomputers and the communications needs of that environment. Cur- . - 
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= Ps "e, The advantages of the puce mictocomputer network include: ae 


rently, there are two methods being used and deveiopad to snetwork microcomputers. 
this time to enable microcomputer users maximum 


methods are: 


Neither method i is fully ee 


t; Pure microcomputer networks, and 7 


= axe « 3 
2. Mainframe-based networks. 


‘ 


~ = 
“ 


Pure microcomputer networks are communications links that connect a large’ number 


1 
t 


of microcomputers and other peripheral equipment and storage devices. They usually - 


include: + 


* Cofnmunications cards, containing communications rm used to control ife 


entire network 


a ‘ ante eee oe ae 


H- Printers, plotters, and other hard copy media. ’ 
eae ae ; e 4 . 


When part of microcomputer networks, individual microcomputers do not. have to 
ae a 8 EIOBBY “ or hard disk k capability. aProeratti and data libraries are maintai jed on the 


or can be system resources. Total file interface is available in some pure microcomputer’ 


N 


v Matworks. 


. . | Currently, these > types of { networks a are beingaused by § several 1 colleges" "for instruct- 


. 


neeeare support both hard-wired and dial-up capabilities. a 


‘w 
- : a w Nw. 


: ee . monitor are required to fully use . the system. ‘The communications network, 
- Storage devices, and hard copy media are system requirem@its that are relatively 

/ inexpensive“and readily available. Several firms package the systems ot they can 
be built using off the shelf components.- Compilers, data base management 


‘»  * systems, word processing software; application systems, and all other software is 
available to aHusers. This ‘shared! concept can save money in software purchase 


and training and « can increase compatibility. 


* Low. initial’ cost. ’ Froth the user's side; only a microcomputer,’ evbentd and. 


8 


1 


of! 


oy 
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Centralized data storage. Storage devices are usually system resources, thereby 


wor ge wl 


Users use the same programs and may (with j proper security codes) access central 


data. 
* Un oki i expansion. Some networks have a theoritical limit of 32,768 devices 


(although I am sure the practical limit is somewhat less). 
The disadvantages of this approach include: 
; fo 
* Limited disk capacity. Winchester disks have limited capacities,: although they 
are increasing: Currently; the largest single winchester disk is in the “300 MB 
range. If there’is a, need for data bases larger than this, different file handjing 


: methods are required. 2 ; \/ 
Ae eee cere a oe VA: 
* Limited vendor support: oo are few vendors that produce and support this 


ae 


approach, although the number is increasing. ogy 

be : ee . 3 . “a4 
The riatntiame-babed geiwortis rely heavily on the central computing apes or 
on another central processor. Here, the mainframe acts as the s system controller and data 
manager. Micracomputer Programs access the data, stored on the mainframe's disk, S| if 
the data were on’the microcdiputer's own disk. One way to do this is by creating Virtual 


diskettes" « on the mainframe's disk. The user creates the ‘Virtual diskettes,’ formats them; 


or disallow shared access. _ The disadvantage of the ‘virtual diskettes’ is that it is s difficult 


to access the< ita from. 
formated diskettes. - — 


r 


“total file interface access méthod as- stored on, the ‘mainframe's disk .and use ‘its 
microcomputer capabilities td execute the programs and: -mfnipulate the . data. In this 
manner, the host mainframe and media-incompatible microcomputers can access ge datay 
given the proper security, as if it were a standard ‘mainframe file. Unfortunately, nd 


‘mainframe has this. total file interface capability yet. 7 a rs - 
a 7 


The advantages of this concept are: : 
i z = ; ° _ ad i: rane 


3 


providifig central data storagl\ This inciudes Program libraries and data files. | 


The ultimate capability is for the microcomputer to be able to access data using the . 


7 . . ; e Dy ee 
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7H --and reads -and writes on’ “them” Files created or the ‘virtual diskettes" are marked to allow. f 


ry 


“ 


a Centralized storage and éontrol: Since the mainframe acts as data 1 manager and 
system controller, all data is centralized. Strict security measures are nfain= 


tained for access and alter capability. 


*! 


Data compatibility and accessibility. Data are compatible among the micro- 
- computers and the mainframe and_.accessigle by all rized users. 


‘The disadvantages of the mainframe-based network approach are: 


Y * Cost. Relatively speakirig, mainframe computers and associated peripheral and 


storage equipment are expensive. Software to acai a largetnetwork can also 


s 


be expensive. 


he 


anufacturers maintain different communications stand- 


. Different mainframe 
ards. There are numer\ us communication protocalls for the various sncairifreatriens* 


This is compounded by t lumber of microcomputers on the market. If. the 


microcomputers ore mainframe are from ‘the same manufacturer, mG problem 


tivds: 7 , 
i nee 


* No on ee the total “tile interface i Gesian yet. Vendors, a are @, getting 


ta 


ro Ro 2 2.0 fh 
Several colleges and universities are approaching the solution from a miainframe- 
- based network: These schools are generally setting. the standards or ‘dictating the micro- 


computer that will be used to reduce communication pfotocall and data storage incompat- 
ibilities. Usually, the standard revglves around the mainframe ‘irianufacturer's network 
‘software packages and capabilities. :. op 2 ; as 

{ | - = _ . 
- . f 3 ne i 


cessful Network 


a: : . 
College Information Resource planners must comprehend and examine a riumber of 


separate issues “when planning for and ° building a rnictocomputer network. The most 


important of these include: 


5° 


een tm ent eee ene pn mee eee 


a 
« 

+ 

wr 
‘ 

| 


*. Standardization of ‘the inlcrorompstets 7 i a S 
Lo Yo: “1 , 4 : 
* Data security and integrity , = 
: po 3 


* User.interfaces.and training - 3 


* Communications type and environment. 


- > 


: : L 
The first key consideration in building a successful microcomputeré network is to: 


ensure the microcomputers used are nipt So diverse'as to make interconnection . imposible. 


If the devices on* the network are tob diverse, numerous problems . will emerge. ‘Most 
gz toward this concept have designated the brand 


mourecs and unjversities that are workip 
hat will be. the standard. | Ma any t times the: =emnerecomputes: operate suai will 


opemating system while on the network. Even with so ‘called "all connective" networks, 


problems will occur. These problems will mainly* invoive’ less popular equipment, which 7 
the manufacturer or third party's network interface was not designed to handle.’ The 


institution must take the initiative and set the standards for use on the network. 


: 


Data seciirity and integrity is the largest organizational problem ior a college or 


‘university in the use of microcomputer networks: Obsolete Sdata, theft of data, and’ 


uflauthorized access are some of the problems. ‘Each concern is magnified as the number 


of users with access to the network increase. > 


p : Many college. and universities with dynamic data bases are concerned that decisions 


« 
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the mainframe computer. Users should be aware that data is being constantly updated and 


, may be subject to fluctuations. While microcomputer networks allow the users to have ° 


access to the latest data, they must be aware of the problems and responsibilities of this 


“ 


access. Total file interface will solve this problem. A, 


a ee 


Theft of data has always, been a ‘problem f for r colleges @ and universities. In the peat 


information. With microcomputer a accefsy, ane 


aperation of icioeanipulers on the networks add to the data security problem. 


sortion since it was downloaded from > 


a 


fd 


aa ies ce we 5 
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The one area that is improving with the development of networks: is that of unau- 
thorized access to data. It is unlikely that a data base that was previously secure against 
intrusion’ will ave a problem solely. because ‘of the presence of microcomputers én the 


at wOrR. Most networks and aan base “software maintain a good password access 7 


i « 


a, 


capability. Pert * ~ oe a 


? ‘ Soe 


and selecting the network sottware and in training the users. eae. fetworks 


should not be ‘user friendly,’ they sHould be t user transparent! 


The communications type and aivironiment that. will’ba used will depend on the 


. institutions needs and. ies carae e Most t institutions do not have the talent in sufficient 


As t acrooaguter poles microcomputer networks will 


say on, the. market. ‘To ensure S ‘the network communications scheme. is well 


Cd 


“received and put to use, applications “with: ‘broad appeal to the user Community must be 
implemented. The Information. Resource planner must appreciate the needs of the faculty 


and staff in specifying the requirements of: the network communications software. 


telenmaieds This means applicafions ‘diould be oriented first’ toward: 1 NG 


* Office automation 
ie 


- * Faculty.needs ~ 
: ~~ 2k NA a ; 
* Staff requirements. __ ‘ 
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Office autorhathsa’ ‘is usually the 


! et application that is implemented e a network 
basis. ‘Oifice automation. ‘includes access to’ information, communications, document. 
generation; personal computing; a and personal mapagement. pines automation functions 
, are usually justified through an increase in-productivity. . —_ ; ra & 


o 


_ Accesss to; achurate and timely inforfation is one of the primary advantagds pkthe 


-lerocemputer netwarii But. it is sti ‘unider develgpment co i o 


? 


“ 
. 


3 ‘a ees to-computer.. and. .computer-to-computer: Progress has been made in the person-to-person ; 
F and person-to-group areas | with electronic mail: Computer-fo-computer ‘and person-to-. 


~ "i ? computer’. comminications has: been possible, with some constraints, forzsome time now. 
Group=to-ergup & still an emerging. area; although teleconferencing is beginning to fulfil 


Spee, ae Het a FP potencial: yo ti og re : oe ~ P 
~- eee 2 er a oe es a ae & 


ae = 


tLe 


ue, of ' ceca generation i includes word or text Processing, b but will ihe 


: ~ _ easier to input ane aan internal: “documents, than to hand write them: RB 
‘graphics allows a new.dimension in portraying data. Image processing (photos, drawings, 


- companies and will be available in the not too distant future. The creation of intégrated 


documents. will require extensive data access capabilities and compatible communications 


networks Microcomputer networks can combine all areas of document genetation into a 


single useab le system. 


cu microcomputer network. concert By crea ing netw Rs; individual microcomputer. users ; 
| Ya have access to the. elepe Informatjon in an ae renee! format. It was, previously oa 


at "23 “epminighicg tions ‘Baas 3 in oe Babian-t5-s7ou8; group-to-group,. person-. a 


: and signatures for example) is emerging. Voice recognition ‘is being used . iby. “Sr S 


vo 


with microcomputers ee. spreadsheets, etc.) will continue to be used, but technical . : 


+ 


_ programs and mainframe programs will also be available. 


? , ‘ 
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Cae a1 . 
‘Personal taanageitenit will be. the final area included in office aiitoinBtion. This 


capability includes calenders, schedulers, and. electronic notebooks. Users who find these 


a -techniques ; of value, will 1 adopt | them amie ys while others will take ce to recognize 


. 


, “automation functions along. . eae 


. 


> ‘ 3 : J eee 
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4 
+ One last- ,comment on office automation. : Applications should be available for all 


users) be all users will not necessarily use them. Applications should be used by 
¢ 


individuals accueding to three criteria: aS : & 


a ¥ They. should 6 be used at least ance daily 
a 
= oe They should t be an automated replacement fora aries task 
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5 r gear 
“s+ ‘office Sie ation. F culty witl usé iniany of the Soleo avaiable in: this area. 
2 ¥ * ny r 


esearch will include the technical, data gathering, and data’ storage and 


? is - Support "for t r 


" ae “ hartd ig, needs to support the research, éftorts of faculty members. | Statistical packages cae 


{ must be, a ‘part of the network. Micréeémputers will. be’ a. big. aid in suppor ting the data 
eeiee and minjpylation needs of research.” . fo 
a 


university, microcomputer network. Examples, of “fac wiey: ‘tool. are. camipiter ald 
instruction: and computer- -managed-instruction. Witty: “thes @bundance: of widely used 
microcomputer SpEUCS tons; Ts Brdgramming : wit t become or. to eng 


Pocully snembers access. and: use the same data bases and programs to increase consistancy 


among faculty members in record keeping tasks. 
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ay 


ae 
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a e : : R 


ne 4 ; . The final focus, will be' on 1 staff requirements. | Areas such as institution research, 

‘decision support, alumni arid: ‘development, and job placement are just" a few examples. 

. of a : Many" of these applications are computerized NOW; but their inclusion in the, microcom- 
a ae A ‘puter aetwork wijl enhance their usefullness, " As with the.,other applications, access to 

ee L. college” ‘or university data will expand the ability to perform these tasks. Use of the 


microcomputers will maxamize the ability to locally manipulate aie data and provide 


meaningfull output in | forms most useful to the ultimate user. ; 


Pa 


The use of microcomputers in colleges ‘and universities has come a long way ’since 

_ the days of stand afone processing and there are more improvements to come. - Because of: 

their potential in everyday life; microcomputers are here to stay. It is inkerent for 

colleges and universities to take the lead in the use of microcomputers. To that end, 
networked microcomputers willbe the next generation in Slee computing. a 


- 
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eo et ea 


All the tools, however, are not available now. We are on the verge of technological, - 
breakthroughs to allow maximum use of mi¢rocomputers in the networked’ environment. ‘ 
Common data and programs and the communication link between. microcomputers ‘and: 
‘possibly one or more mainframes, provide the real advantages of microcomputer. nftworks. : . 
Lon _ Yess there will a aaa but those € problems aca lead ‘to cl seinen and 1 those 


fink 1 mana gers’ and professionals' microcomputers to each other snd to the corporate data ee 
gers’ and p ; x Bee 


_bases. What Better way to incorporate the innovations of. the future than to advance 
toward networked microcomputers as the next generation in college computing. 
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a SS THE IMPLEMENTATION: — “ 
oe 4 : OFTHE == 
EXECUTIVE NETWORK AT. THE MARICOPA COLLEGES 


an By Ronald Bleed . 
Director, Management Systems and Computer Services . es 
, The PntAGeRs Colleges : 


’ 


‘Exactly one year ago, a new a was implemented at The Maricopa Colleges. 
It started with the implementation of a terpinal' in the office of the 


Chancellor; ‘then the three Nice-Chancellors - and the seven eal lene presidente. 
ation and 


individuals ina computerized executive network. 


oe First, I would like to give some background on The ‘Maricopa Colleges. In the 
co MS Maricopa _ system, there are.seven colleges. located in the Phoenix metropolitan 
' area. These colleges enroll 70,000. regular college credit students, pér.- 


emester. This makes the Maricopa. system the third largest community college 


‘full- -time students. In addition, there are from 30; 000 to 50,000 non- -credit 
and special interest students. ._ The name- Maricapa ‘does not have a _large name 


ae recognition factor.. However, the names of the colleges may be more familiar. 
&. The seven colleges are: Phoenix College; Glendale Community College; Mesa 
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we. + Commynity College; Scottsdale Cotnmuni ty College, South Mountain College, 
‘pa 51". MaPicopa. Technical Community College -and Rio Salado Community College. 
“as: 'Besides large numbers of students, - rene takes pride»in being. a- rab a 
tm. ‘Teader ine ucational innovation. . ; . a ae 


Bog ee ‘During the past one and one-half years,” Maricopa . ‘has made ae or strides in’ 
"=. : . computer services. First, a network, of six DEC VAX 11/780s were purchased to 
8 9% 2 support the academic process; Most,'o these machines supports approximately. 
“ts .. “ , 60 academic-users. -Because of this. expansion in computer. resources in the 
: .-. ‘past two years, there. has been a 40%’ ‘increase in enrollment: both years in data.’ 


‘processing courses. -Along with.the existing equipment, a Prime and a NAS, the 


“ number ‘of ‘terminals available tp students ,has increased from 84 to 400; 


Secondly, a large number of microcomputers. ‘were also purchased .to. support 


_ academics. "During the past year; fover. “300 Apple’ es; _ over 50 IBM PCs, _ over 


used prim ily. ‘to support ‘multiple disciplines ‘in an open laboratory situ- 


- | ‘ation. irdly, 150 word processors were also. purchased to support the.._._. 


academic office automation function. Fourthly, three smaller time sharing 
networks were also established at some of the colleges: This all adds up to 
an'dncrease of nearly 1,000 work stations for academic use during the past 18 
mone: : . 
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= °° month | td ‘they are required to attend a eer workshop which pace: then 


pe | chow to use: the system. A heavy emphasis is made on the teaching of tools pn 
=e = * 5 the. Apple. . Such. topics as spreadsheets; word processing, and authoring. lap- 
ON guages are. heavily emphasized. At the conclusion-of the three month peraéod, 
He - another group of. 50 faculty go through this. program. The faculty who have 
#r gone through this ee have_ highly. endorsed this type of Aducation.s . This 
d.: . program nas eresteds. great demand by. these eeu member s for . ancreased 
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computing in their department. The faculty who are selected for this program 
| a 

y has been to the Histrict 
office to the colleges and at each college out into the departments. This has 


easily to the Jargemsnetaoye . The capital plans of the District have 
sufficient. funds to con = 
sharing networks. . 


f' 


{ 


The purpose of this paper if “to describe the executive network that is used to °° 


During the procurement process in bidding for’ the new computer system, 


a: - ‘ = 2 


won the evaluation process What had happened was. that DEC had neglected. ton 


sell some of their-significant products that they had. We then became aware 
of products such as DECmate word processors and- the ‘Charlotte Office 


Automation System. These were some of the best ept secrets of~ DEC,” but - 


2 eventually we ended up vn Laperions office automa tioh: is 


“ imation systems. __ First, Maricopa. Colleges are widely F aevarabnicanly ales 


within the Phoenix metropolitan area. Second, Because we are an educational’ 
institution and continuously had people in ‘meetings - -and classes, etc.,_tele- 
3 phone tag was a real problem among the staff of Marfcopa. Only. one of four « 
a . .calls were gettingsthrough. Third, the issue of computer literacy was’ becom- 


ing important and the strategy was to immerse people into computers as soon as ene 


‘- - possible. The first system that could be installed was the All<in-One system,  . 
— and this. would permit the executives. to: get their hands on terminals and work - 
with the computer. It was hoped that hands-on experience would lead to.a.more. 


«+. computer literate. group. Fourth, ‘the All-in-One system could be delivered 
gimmediately, whereas, the other administrative systems were a weer away from 
implementation. - a ale. < = 


“The .of fice automation system had gov from. beta only a by-~ ~product_ to bet 
the_first mad ¢ or. ‘system to be implemented, and its importance grew daily.: Ac¢t- 


See 2 


- who ail had terminals at their. desks. They. also were people more willing to 


wo '." tolerate some of the early problems in system implementation. ..Soon after. they 
2° had successfully used the system for a couple of months,. a deliberate strategy 


Ai oesl eae aaeee s 


" Vice-Chancel lors and college presidents. This is. what is meant by “the top 
_ down" approach.. These executives--never before had a terminal in their office. 
te 3 Thanks: to the donation of color” ar terminals from DEC for the purpose - of 


ae walling to pecelve messages | ariarily in electronic. form. 
5 the: use_ of paper memos. Training sessions were - held “and — thes e exer 


sa limber’ of: users - ‘began to spread down the, orgayfza 
a middie cuca users. 


workday | from. their homes. In. addition, ir se 


j . - ‘Maricopa. is governed by a “eae electéd.. ee board of trustees. It 
was decided - after. the successfuT ‘executive? implementation that each of the: 
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- heaviest used part. of the system was electronic mail messages: The. way the 
- system is organized is. that they fwere able to send messages to {ndividuals or 


, ’ to groups of employees through the system. Closely related to electrqnic mail. 


was the electronic file cabinet, They were able to input _ into_ their file 


‘the DECmate word processors. could: be transferred into. this system and filed. 


%1 


Fy 7 e ue te word 


Another .use of the ae was ne calendar. ae alae ibaa 


Sraenic Several executives have used Graphics. to prepare slides. for.. a oe 
presentations. Through’ use of a graphics. editor, ‘these slides can. be easily” eee eee 
prepared. Many of. the speeches our executives have given at national oe nee, 
conferences have ‘been accompanied by~ computer-produced Slides from this 


ee ne slides that pein this. ele were done with this. system. i aj 


beginning to be: useds, 2 


In her dissertation. for aa State University,. Jacqueigt_ filler Wecearenad. - 
ts netiork, ‘As a result of her ‘Study, she spares 6 major Findings Bnd ay 


re The executive! s -Eohearaine skills do. not. ‘Pay a role in the Tevet. of ., 
use of the office information. system or the Jength 3 of messa eS. aos — 


Ps ‘2. Executives learn the - equipment. best during a -hands= -on ‘training 
(- session, rather -than. through ‘a een ean on one computer or 
. reading the manual. as 


ro 
4 


+3 Executives learn ‘the “functions of the system on a "need-to-know 
basis: They. prefer On sule ns with a- resource. everson to group 


. ~ training.” Me : Por 
"4; ° Secretaries “become _ anxious when they. do not «receive their ‘own = e. 
‘equipment for several months after. training. ? 2 _ qe’ 


5. Secretaries are. reluctant to. attend ‘training sessions in “ physical ly 


five hours} 


oo 


‘<) 
ERIC 


ra 
. 
. 


ay 
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eae presented with: an’ overabundance of information vaaniag | the initial 
ae ae stages. fe : 7 ; . “a8 , 


impatient if ihe w the “com oF ‘the Camutee is not instantaneous: They 
resent reading Bee stve> that . are frivolous or that are. lengthy saul 


sere oe téchinfcal. ; ae ioe gaa 
rae 


coer » so 


-_ ey 8. Microcomputers. in-the home free the executives ; to work outside - ‘the 
7 . office or | wifthout using ‘the cea to communicate with eotleagues: 


witten 1 messages rected in the network ; a 7 oe 
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pe 
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11. The fact that secretaries no longer act as te 
for their bosses is not a matter of concern. ae i, 


y 


ry 


- a “ _ oO of tee : abe eSntd ra 
a oe are ee ? ; ; ot ae 
“ir nt 14. An executive's average action is brief; lasting - generally s Stessies 
Saaeie , ae #4 ten minutes. Seldom does the executive concentrate on only. one. task - 
a at a time. . ; eo as 6 
ee ee 2 ig _ 
* _ (415. The use-of the network . a not reduce ithe numbers | of scheduled 
i : meetings among the executi ee 
wie 2 eS 46. The “amount of information itgeugsed at the meetings was greatly 
ae , reduced, as was the length of the meetings. : 
ae Je 


aan aoe “OLR, ‘Executives view the creation of an electronic network as! a ; personal 


/way in which to communciate and develop a feeling of ele lvees= 


t 


ae — a ameng colleagues: 


period’ of manually processing ‘information. -to’ ;electronically 


, =" using the office information system. 


fe method in which users are trained is a critical component . in the 


iplementation Process of office_information systems. _ Unless the user has 
pmediate access to equipment anfcan Jearn-the functions of the equipment 


i “avid leads Only to ‘increased confusion and self-doubt. 


anothgr key factor in the executive's willingness, to use the system. 
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12.. Secretaries are reluctant to read-and file the’ executives’ electronic 


on oe, a * _ 18: The key factor in “gaiding ‘the. organization through the ‘transition : 


_transmitting it is the-chief executive officer's total comnl-tnent to . 


Se imal tancéuciy with the explanati “of the system, «training is of - sTEHE sane 


THe acceptance of the computer ‘as a management tool rather’ than . "toy. As 4 ‘a 


. 


* es 
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The establishment of a network. of users and the consistent use off the computer 


to transmit information will: determine the success 0 
all users.-- oe : a 


f tota> participation by 
¥ . 4 ne eo a$ é 


‘The network allows..the. executive mire di spretibnary tine by reducing the 
amount of -time spent in meetings, placing te¥ephone calls;, and.relying on the — 
mail system. : : a 2 7 - ; ; mee 


Educational institutions training office..employees will need- to emphasize — 


‘ 


The opportunity to accomplishi##Work outside the office through the use of the 


arg tes 


not. expect to find others working on the system at the same odd’ hours as they 
eer . a0 : 4 : co “Eh : 


cally-to their secretaries, who will then begin working, on them the, next 
working day. oe ae 
‘The executives were welieved to find that in-case of illness work can.still be 

done at home; and information can stil¥be- communicated through the..electronic 


system. Much ofthe pressure of responsibility is lifted whenssuch flexi- @; 
‘bility is avaiJable to them. ~ ae a : te es 


The. executives reported that the quality and quantity of information received 
has not changed but that they are getting~the information in a.more timely 
gfross the screen is 
‘to be received in 


re) 
ERIC 


oo tga | Be oe a71 
ae Ee ole L 
inaccurate from the executives! perspectives, — one predident commented ;. 21. 

' edgable ape iat is. going on:". _ All the Sreciaente consider thencelvee 
highly accessible. tothe other “adi strators’. staff; and. _ faculty on their 
by admitting that their staff probably did. not share. those same feelings: One 
president remarked, "When I’m on campus, I'm availablé to any staff or faculty 


‘member; but I spend a great amount of my times away From the campus." a 


- The presidents remarked on a greater feeling’ of cohesion amongst themselves» as ; 
_a, result of the freer. flow of communications that the network. has Sal lowed ° 
them. They:reported that a great deal of time is saved by eliminatipgsthe 
“process: of: transmitting. information .through the’ sécretaries and the mail 


/ ‘system to get _infgrmation to their ts 7 ‘The _assurance that messages © aa 


confidential SPOKE TO . “AL, the executives reported that cede f 
t tnformat. On was not%Sent: “overs .the electronic mail system and was ,not written. :\ 


ae ad Sete cee eee pe aes ee 


“Infe on of -a-sengsitive nature was.gusual ly discussed away from the pretti ses 
poe the ares are feuepne Vines. _ 


agro aTetnely. ar of frustration in repeated shone calls to. relay: 
ee any was evidenced during the ebativatiens: : 


@ 


7 stir response to a question: abdut ‘any’ changes in decision- -mak ing patterns, all. 


_— executives stated. that. nO ‘maj or change. had , ,taken place in the way in which 


een deci sions could pe made more expedj tiously.- t. p 3 


° t eevarals ‘administrators. eeeioned that a. maj. or. advantage of the network evsten 7 
is the freer exchange of. information and opinions among themselves, a positive 
step that had not been possible prior ‘to the nip] mentation of the network. 


Some of the fears regarding electronic mail have’ not materialized., At: first, 
there was fear that subordinates would not follow the normal tha in. of ‘command. 


through their superior. »-That has: not happened. , Another fear that did not 
materialize was that there would be oi udtous of memos: It is true at first 
,that Users -tend to be somewhat more frivélous with their messages just because 


OF the: experience of doing | it for the. first time and pa are likely” to send 


Another - significant Geeta. has been that personal relations have not been 
reduced because of electronic ‘communications. In fact, they may have been 
improved. What happened is that. Jess” time is spent in ‘communications. that can - 
_. bé answered quickly and for a 
i* the indepth interpersonal 


come Ingo an executive office..with a ater sicetion ‘hat ‘needs a eck answer: as 


To be. ‘gourteous ,_ some ee conversations Need to, take. ater The final 


ae nee 


_* 


zy _ that bill. f a> question should arise to.a member of. the Di, 


8 by using 


&! 


rd ; This. .provides a much more consistent. answer . ‘thrpughout thew 
,.' “addition, LIM can. inform 3 to “the. progress. of. some of the bilts aid* to: which. 


a < ; ; _ 5 : a os 
Beats . a. : : : Is 
e : - oe . oo omy ies 


if. important factor is, ‘that. information does ie 6 uth - {ore rppidly 


otighout the - organtzation. In. the Maricopa. situation, where paper. would 


JStake“at: least a day or more by mail: truck t@ arrive at ae sther college; or 

telephone tag problems could take? seven longer, the glectront C gommunication— is 
>» received: much more rapidly. “A surprising development. has’ been that the 
messagés “are perceived as less. threatening. “The receiver ‘carmdeal with the 


message at his tee sand hoe time “to reflect on. the’ answers nen a 


ae + % Cc. : Me 
: Another ‘taj © or. use of the system has sheen the ister atiof f of .. the. Legislative 


of the Le slative 


Set / votes peta are go\ng, - the ‘legislative | leaders invotved who. $ 


-contacted and fingny. a stimmary or position othat the District is, _tal (ae Kroward 


outside ree as..to what is the: District’: Ss position, the bi Pecan be 
-. integrogated on the screen and the “official. on :: 


” ones "shoud d be pushed along with: potiticaT influence. ' This system was created 


the standard All-in-One ‘filing system. No. additional ‘programming was 
incorporate _ this. System? Additional issues can,be ‘coded in such i 


needed -ta, incorporate this SyStem? Additional iss 
* tee anttiaintained. It is the oe, of. the External Relations 


al ee ac Maintain this. system: 


N 


in, thie state Of; Arizona, pe rarticularly A Arizona tate P oneecstey af There is a 


a large need for. Maricopa ‘top communicate One, an executive ° “level to inivebs, 
7 sities: The. technical = nenepabePulity betdeen- DEC and IBM: “is the Bpttreneci’. a 


_Curréntly, « pera: are. 160 users di Strict-wide - gee AV1=in-One system. 


These peop] have - “special. accounts in order to use that system. Aiso, with 
the: network; . there “is:a VAX mail. system for _anygre*who logs into the system, 


including students - = Although. this systema, ‘ge erate’ messages. more. quickly; — 
he, bells and w stles of .the All- ineOne. system. 


it does not have , aia ; 
AT1-in- ~One is westricted t 9 
“a 

a Ke) summa ri ve the “main ‘the if tl 
“Theéroorated fn a “top-down" method. \ This is the best way of guarantgeing* 
success. ‘The: eae greater. | hen you consider salary level of the 
ots iprovement in their efficiency will 


“ke administrative. users cently. . 3 


ei = tee He 


Fr eG Y short period‘of time. - Nothing adds 


or) ‘credibility £0 a system as support # rom top management, $ubordinates. fal in 
line ‘almast without - question. -_ TH are Very. few erely ‘tant users to the 
system. - It, 7s also hoped _ that the: infsrmati that will be delivered to. the. 


executives in thet offices’ "will leat. them to ing the proper decistons ‘that 


4 have riaghor ef fects ar thgtititTons: - 


a? YY ‘ ‘ 
The other: ‘thee! igs: ha officecaitomation _ is much: more important than ‘a by- 
product: sy stem. “1 h become a. maj Or, system within Maricopat and .a major 


4 value: to the District. “a” is worth mucfi “more than the. orjginal 7 percent pare 


“ 


miepor aupute rs by faculty ‘or by administrators, the office automatton ria 
i he 


a4 . a 
m \ 7 Sate Boe ; 
* f : ? 4 = 8 Pa 7 : “ee 
La rae 
. 5455 : , 
tel, < 7 : 
* wr t .. . ; 


fan offshoot of the | 


sof this paper, first; ee executive - rhe taro ky ~M 


+ of the®system. : ‘In analysing they usage ‘ that aye. being made with the VAXs or 


“AS. Zee 
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“iticro-based systeme. ; . 3 


. 


At Maricopa vour executives do pea and- ence are Teading ouR. ¢ 
; relevance ang excellence. + 
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- _ + _ *[MPLEMENTING OFFICE AUTOMATION IN \\™ : oe - 
POST=SECONDARY EDUCATIONAL INSTITUTIONS «| 
ca ‘ — : yn é a ‘ +4 ; , \ 

. Alan Creutz w ~ 


a rr “a - ‘San Diego Community College D 
Me ging : : | _ San Diego 


“eS F 2 8 Seu aS Californias 


a ao “ABSTRACT: ; The implementation of office automation in 


: management, commitment and action. ‘In most {netitutions, ; : 
ee ee . there are growing nfimbers of microcomputers “used for ee ee Pes 
Se ' personal es aga add instruction, for supporting ~~ 

. secretarial ertcal activities, and providing © 

executive decision ‘support. systems. This explosion has 


. 
as 


2 Lar gel gatip ini tae * 40 those levelg of ‘management which : P 


_ determine major policy: This papet ‘identifies three 
a _* implementation strategies for office automation and 
deciSion stpport systems within” post-secondary 


educatjonal- Anstitutiofis: “natural eyolution,”*” ‘the 


: fs ; total sotutton,' an% ““coordinated evolution,” and 
s ‘discusses the compohents wof an effective deplementation oe } 


: . 5 - ieee , . ha . 
C. aan arts Ca si “ er . ‘ 


476 ee 7. * ae ee a ee ; Sie ae 


“hs oe : POST-SECONDARY EDUCATIONAL INSTITUTIONS 7 ; 
' “Poe ye : ; : 
1: 
If an institution of higher ‘educatiop® *is. to gain the advantages offered by = 5. *w 


the new technotogy of. microcomputers+and by the new. concepts of cle - 
automated office; it must develop a prudent, but effective, strategy for, ‘ ; ‘ 
-implementing then. Ignoring these new developments will lead to «haos and ) 


_frustration. |: . a: jae - s " ete : , a 


; ee eT, . a 
There: are a basic strategies. for. implement ing office automation within, Sa 


j 


Loar. 
one” 


a 


= 5 saturaty volutton ante A amar ~ e i “ : i : eae 


*! 


Each drt thesg , sirategies a is its advantages’ and ‘disadvantages, and the one = ; ses? me : 
chosen for aw given or ization must depend on the needs and conditions 2 8 
. within the ee : . + ci : 


‘ 


3 ae Natural ero tucies gay, Ps J. 24 
7 ee we eS 


Selcae an’ ‘ organization. is fmpoverished, patural evolution toward integrated 
office automation will occur. As manage 
A _ the experiences of -cdlleaguegs’ deterfdhe tog acqui pre microcomputers, ie 
_are developing office automation. Freegag/ Wert 
“acquisition Of Hickéco mputefs ” themse IVeqy adc epasi 
— be | measured. sin terms of sel ~satipfact}o E 
one ot ‘efficiency. “word processing equipmegt:% 
fubded by’ the iisfitutiod jteelt. . | 
Co 4 so ie 
The chief advan al ¥ of this approach, 
are that: ota, oe Por gf. 
: ‘ es a. ss et 
: * Tt “reguites a minimum éE ce] tral direction ido iyd 


that the: impact “may. ° 
1. ipecgaaion 
Ne s typically 


ee & ae 
fou the institutdonal jperapective, ng 
SoS ght? at 7 3* le ge SP ee 


or 


organization’ 5 management oe Say cy “oh 
af i . 


fat there’ ‘is strong. conntigent : fro: poh 7 
6. either ee ‘the systems ‘out Of. Geir . 


* It eieuecs t 
local usars, a 


personal. pocket or, at léast, must direct ‘their.. 
bud ets towards ac jwisition and g rt of ine tats 
‘ rn » typo . ran d Pee aPe ee a 
antAy are ‘buned slicsely to thé exag 
organizatic fad ; ‘ ~ 3 : ee 
> é ’ jo. > i tok 
It (pre ably): wensures effictency in 


% | 


a & Cr he expenditure-of ,” ™ 
a a ce 8 ptganizational: o> se on office automation since OKRA a 


Bes ee tures are dete fi ned complately- by he isérs', assonge 
* 7. ents of their actual, immediate, Fe “3 ae 


~ 


On the other and, the Kaciral ‘evolution ‘approach has several ‘significant 
disadvantages: _ # : 


x 


a 


Mle 


“Ite prevents the development SF an efficient communica 


It leads to the ‘acquisition ‘Of many different; non- 


; RO ENCIDTE SyREERE 


users lack the expertise gr “time to investigate altegne- e 


tives and make» Appropr tare decisions 


tions nétwork a 


Depending on the mainframe omputing environment of the 
$6 pu 


ip Salter it may _ decrease the effective. integration 


ingtitutional databases - 


* Mas as . 


. 


,. ? 


al 


office automation th a large” 


Bera The.“ total 
ces. to 


and supervisoys as_ part’ of one or “another Baste! 
i allocates 


n-plan, 


“Aap 


: a 


1 


~~. 


tee. . The tee rte prepares. 390 
substanctfal resources, and then cont acts. with a vendor’ to. implemeng the- 
system. This approach is: most 5 rmimended by vendors. ‘because it. 


indicates a. strong commit ment»at 
office automatid@ and 
for the aia cia tioy } 


solution” * 


Po 


management Boots 


higntsc: levels of 


approach De" ¢ 


Tt ache Somegsatt 


lye 


~N 


a organization to 
hus age is a st ng financial base - 


5 “petal 


“ete 


is 


Mar ° Me > . 7 * 
of : goat a 
sae Q : 
tee re 
sete R ‘ rit ; att: eet 
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ve 
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ie 
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effect ive communications network 


+! 


It ensures chat the office. i ceaseies will in fact be 


implemented throughout. the organization 


é ¢ . 
x It eticourdges the most efficient expenditutes of funds 7 
: _ = Incorporates large-scale negotiated contract 
_ . Pe . with vendor : 
. - Prevents unnecessary duplication: “Of equipment ‘ 
See hin neighboring departments = 
Poe : _ — Employs technical. experts in the planning. and , a gine 
a q decision-making processes . i a “ 
oe Permits efficient training programs ° . . 
bg Petmits maintenance procedures and contracts ‘ a ee 
eee / .for the institution as a whole = - 
{ 7, 
. artes wy » Maillwizes utilization. of shared resources 
#25 eee is - 
Lape see ree 
ad ae i provides confidence. for low-level papaeecs. to facies nO | ‘ 
oe : ment office automation even if they.-fear that their F 
Se 7 a ae supervisors may be hostile to innovation : . a 
"J &l. Lt ensures*strong vendor cooperation in. the - development 7 aie 4 
Me o,f rs and implementation of the new, system - oe ay atte ‘ + 
my, baer, Nee ae ee Lo a, sy 
ae There: are also“ signt Preage divadvancages to the “total solution” approach a ae 
G. fo, to office automat ton: e tee ae P eee co. a oe es ae 
: *|* it “may. ‘conflict with ae leentraltzed management and a 
ate et : Sarees ; . ; 
‘ , i et may re sult in antagonisa towards central management | y 2 
fA 7 x Te fay¥eait gy rough lack of tonal user commitment —_ ae oe ss er) 
es, Menit pons 3 ia a ee 
owen * Decisions may-~' be based on politics or image rather (than Es i 
Ee est - on real’ functional needs | ; F Me Pee 
sea m4 : : 7 : a . Ee e 
f “8 gC it requires a large out lay of capital funds, “id pified a 
ar aay : : ‘early in the process _ eg — er ; 
i: er | aes 
ener o* . It dodupes flexibility in the iaapucaneae piacess as J 
the organization and” users” “gain experience with ‘office — 
= ee ae Se 
* ‘be; Mi nseneleive to distinctive; ‘functional needs. 
wi thidy specific. divisions and departments : . 29s 
‘ ook It may aoe | ‘becoghize priorities for jornee prbyjects, - “Ve 
within Ageal | divistoris. and ‘departments 
oe F > ‘mt 
ae 3 ws < ' ri 
: en So . > 
- coe - oe, . — 
a: * ee SES ebG 
Ae is ee 


: a ; 9 - = s - r oS 7 oi : *; 479 
r a a ; : ae 


= 2 ee + eo3 oe “ a - - i i 
= ee a0 
The chief advantag cjyet | the “total | sé Petion approach come. from the fact ie 


that it assumes tha 


top. Management in the organization wilt provide the 


3, ' ° pesdurees (both human and financial) to ensure that the project, succeeds. 
KR But that same element of strong central control can be the greatest 

: drawback as well; since it. may be (or' be perceived) that top management is<« , 

” a “hea vy-handed” and insensitive to users. ‘Furthermore, decisions made by . ] 

Jb. ., topsmanagement may not Hecetem 147 be endorsed (or enthusiastidally 

=. | 4 supported),by lower-levet managers and supervisors. it should be noted, © a 
: oom 7 however, ‘that; from the vendors' .perspectives,~ the implementation of the ° 
i “total solution” is thetmost’ attractive approach, and it is the one they Be 

| gee 3 most oftén. propose. | ie aS 


: _ Ed, aa Pe ° ene ise 
— Evolution — “pee 
o 7 : ane 


<i rs 2 : 
Between these two “strategies lies _the _berateny of coordinated evolut Lon. 


interfaces with the. mainframe.’ A ee coordinatung group must review 


e autem fon equipment, and work” 
eq 


systems are -bath appropriate: in 


function and,compatible the  rong-eaee! cfoteat ao st plan. This central. - 
coordinating group- must have aaccess to tec ical and system consultants who 


‘The clea eunedinuthagatsce- must oa re a plea for the ultimate 


configuration of the system, and, define the; Finctional specifications | which 


i . . > must be met in rétms of. communicatic ns, integration with the mainframe, and 


document distribution. It will be wecessary at an earty- time to define the. 


ig acceptable systems te ensure comp’ {communications compatibility. 


+ While local. users at make individual ecfsions,” the central coordinating — é oa, 
‘ _BrOup ' must look for. opportunities to\ gp: Pes} 


“ jornt projects. BE add@cion, most expenditures on networking must come, »,..... 


from the central eedinat ine gre up to énaure. an efficient final network 
configuration. . ; . . _ » 


rd . : : : at 
2 ; awe ‘ . ‘ a Re t" 


If effectively. coordinated with a ‘strong’ commitment from top_ management, 8 


% ee - the coordinatéd evolution approach shoujd have most of the- agvantages: of 


ee gs 8 ; ,the other two strategic while mitigating. BOSE: of the disadvantages. aa cs 
~~ * A 


* cegd ‘o either fragmeft office ‘automatlion into office level units or argue, ~ a - 


Fae PAP * Pephing $s. “the ‘biggest dj te iculty: will. be in dealing with, vendors, Gti will 
te 


: ae fora “total solution” approach. Sine e egordinuted evolution. equires a oa oh 

& strong commitment ~by local’ users eats he-’incorporation of their ode “and. C 

"5 “their alrea exigbing. equipment, tbe final conf fguration mais &, - provide “for, a 
- a high degree of flexibility. Because the acquisition rOCERS witt he’ 

) - ; Father decen ralize@, individual | its must be avaifiablé gr reasonable ° ‘. - 

Mx a v marginal costs-—plearky” the orgdnization ttself- will have to supesyt ma 

rug 


a ie ms - . _ funding for-.c oe and, ma jor distributed processing des rene: : 
3 ea a + =? om = t - 


rs aa eat will be” md aft #itective. ‘It emphasizes the collegial climate’ "existing, 
eee within, educ (tion while encouraging — _Let us turn mw to a: 


n. 2 y “Within most fimetutions of higher education, tis coordinated approach. \ 


es . . 
e 2. : “as 


ee ee ee ee oe ee, ee ee eee 
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‘more? "Specific discuspion of*the process of aplenenting Bitice automation. aie 
: a Sige a os, ° F 


specific four year Implementation Plan for “OF Ficée. Automation. The creation 
‘ of such a plan, however, can occur only after, go me peelitinary education. 


The highest levels in the institution may understandthe valueof office 


- -automation, and make a commitment to it. To accomplish ¥his requires E Nae 
preliminary education , at's, Cabinet 


jhase -- presentations to the Presfde; y 
and, perhaps, the Board of Trustees. Such education hyst be ti lemented 


with a prudent e ‘fon 


toward the ponteices realities Oe lins ‘ewe tonal 


core meee a 


governance, - > aes E 
é . > are _ Bad 
a The Implementation i ‘itself eal must addresg at least eight igsgess, re Le, 
: ie j 28 oa 5 ee US, 
*'  Poliay and Brstedures 8 a ee ees ee ee 
: _ :  - : 7 ; o : 3?- ry aa) ae ae Bas 
* Definition of functiongl epect tua tone eS gee Ss 
5: ae. ee 
* Definition of communications: ‘specifications: Sa ata 0? Loa 
7 ae .€: - oa al 
* Definition of functional relationship betuebn office sues 7 
automation. and pial geerraty vé systems es ACR , a é at * pp a 
; : ao - ee 2 - g 
. “Technical Liiplementation ; HS os : aj “A. ree a 
: yo? 5 ay on a ae) 
ak, ‘Sélection and/or development of appropriate hajdvarepan Ap: oa 
7 ee software systems po ay ar a tag a amines 
FS re ee 5° | ae ee 
: * Definition of the network conf iguratiog for a mature Pi 8 ay ag eS 
on office automation eavétronment for. the*‘inst oes ion, cee og! Ge 
: including a phase-in sequence” ww, y Gk ee ee e- eo, 
*' Financial needs an& possible sources ee ee ae 
ao . ow & ae 


« 


$s 


: gat eaeatso and brainidg: . I: i a . i 
+ ae e ‘ : 
# Office. Automation Support ter 7 : Os _ ; 
S F a - 7 Mee te Shae 
s Definition. of functional rn ay ee": . 
The institut{on a8 E identify i etatl, che specific. Office automation : 
_ fanctions it: inténds-ta iwelément. These func 1Gis “ coke) uld- the bude word - 
3 . pkocessing, document’ distyibution,. :do.du gent archiving arkd | weetrieval, : 
“ «ME dat dase maintenance, electronic ° ‘mail, au na ted. meeting scheduling; | _ " 
vou es te sleconférencing;. ailtpmated, pro ject. manage He ee inaigial™ modelling, ~ yo ¢€ 
Le ; Statistical and data ana®ysis, voice. response | s ems, , voice message fo. te 
~ @ systems, optical chargcter. entra and eet e, database a cal ale Me cs 
: are a ; ° ea = Oe ah ~ . i ,gaaeoa © 
: id og < ear = 7 es ae . Hn 
i ‘2 Squaliy important . is the. specification oh 5 pointe and- the aesediucal 7 Ce 
+ erate Of ‘office automation. . Clearly there, sis’ a (trade-off between uper 4 pe Me i 


’ 


access; convenience, aga ear al Cost=* ithe | adre distributed the accéss” 


ae 
- 
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v 


ise., the “more—work a he ions insi@gmgnem he Nore - expensive the Hltimate, : ; 3 
will be sys em. “A Soe locate of vie for: sone . office pene eenaeree it may.” , \ 


San SS Se = === t 


ote 


A AG preeaenree: may Buppe as ik ‘ oy 


» 


“a 


It shout be red xe ation is_noe only 
= 3 powerful,, but | A oeeeneane: ‘icrocompaters Hage allowed data processing 


= eo Soe Sates SS eee 


BO, mactivities | to. become, distributed--that is; more under the control ‘of the * 


- ce ee, . end’ uSere ' fhus; financial modelling, report generation and preparation, 
pe. ae a ( - and electronic “mail. lead to more ‘creative management only if ‘they are 
= t 


it readily: aeteseible ‘to the individual managers and their assistants. 4 


In: gadieién to the sso functfonalities and, access oe ‘the office. 
automation system, the institution must also clearly define the: procedural » 


role of office automatton, both within specific offices anf for interde- | # 


partmental communications. “Analysis” of current communications. proc eS 3 
and_ flowpaths is crucial, Ay 


AA! 


+e Pdentitind “in offictal: procedures! ney | not coyrespond. Ca the actual : 
glee . ae communications paths in \place. Tet a ; i * 


: od be , . i as sone . 
aie A poh é ~ f - ete 
ty iia ‘ a a , oa : 
oe ee, 4 Definicion of communications specifications a ore ae _ 


’ ; : ' 
: ‘ a2 . oi 3 “ or Vn 
TN ry 2 ’ « 


at 


ee +. 


. “ee 


6 Bos 3 Se 5 See NS 
a There are many. cosmunicattong configurations mie ene igafrom ‘com 
= - tcations via physical media <hand=carry ing diskett y ty s ) 
ae Be _ another) to fully interactive access. from any gi% Pateem to ary — 
et, 2» given pee As'with everything ‘bse, the. compretie sigetege. and the <<. 
- _ gaphistitation of the communtcations interfaces amony individual 5: 
component systems is closely related f cost. The ‘issues here are Bethy po ae 
» funetianal and techaical. The more integrated the.systed --" ‘the “moré. . / 
‘ = . : ‘convenient it is to execute diverse computing tasks fro ti a eee wark- a 3 


-& station and pass informatioh ‘from pid application to- another ~ => the. more“. 7. . rt 


ae * technically complex are the solutions.  :< ° . ara “ ‘ 
: : wo an 7 : 


« al ts j 
“3 _— 4 Ideally, thie institutjon should utilize a single’ ‘communications ‘network for 


. administrative computing, academic computing, and €f fice. automation in / 


2" = order: fo take advantage- of the ‘economies of scale. Fiigct jonally, there 
7 ; ~ . will “AQrmally be need tom integrate office automation systeu: with admini- 


“ - _ 42" .. strative computing. | Often, however, -academic comput ing**may- be separated 


for political reasons, to ensure security of administrative systems, or 


simply because the needs of academic computing can be. better erved by a 


ts ‘Separate network. 


- ein ‘ - 2 


“The Yuplementation Plan must confrpnt firmly. the aoeecren of. Zommuini gdt Long 
requirements for three reasons: ~ . 7 ea ea. et 


aie “ oe 


3 ~ ‘To insure that all technical ‘probtems are fdetey fied \ ind ei 


resotved ina timely manner 


at a ~oe eG eed co , ’ 


@ 
ERIC 


uy ‘ 
. 
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See SP appics a x 
. a < e 


ae 


aa * To ‘ensure that. “aeq ei 1685” ire @apat ible with the 


3. .. ultimate communtcatign® if ltongent he ee . -— 3 er ad 
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a with ileroeoiputer- tepair has thus“ far been timitaa - 


y,besaudeso? the: newness of the devices: presentiy on hand: Printer and disk 


give: Problems - have. appeared _ to be the most frequent; put, data on. thege repairs» 


Ee ‘ FF :timited: ang:difficult, to compile. A number of departments have pi#Pchased: 
a nainfenanée [contr its, while ‘others are paying by, the hour for xeppirsh s& sefft 
ae a *, others shave been ‘fortunate “to take advantage gf warranty repgfr: LN eléar © 

So OA ‘partes 1s. Aeveloped: and the best “approach is not yet apparent. ~ Jt clear . sa 
: 2 & that must be made of our present experiences and of the. éxpari ices of 
ye other ab iriigfons with similar activf/ties so that the Collegé: : 
: for the srepair and, éplacement of these, devices: ae 
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alternative was derived throat the: process’ of ‘attempting to identity the most 


ie  ovsiin progiaai;. ante cis Saber ‘othieg has | been to provide alm 


Cabo ie __ 
Sma dnatream® alternat}ve for the paige of personal computers. That . 


aire 
important concerns ;. and potential “inhibitors ; of the majority. of students! 


alt faculty, and staff with regard. to emir” accéptance of persgnal éoaptters. ‘the * 


‘goals of our proeruii are to. ‘encourads thy purchase j of ‘personal computers by 


a1 : cai or the campus community based “ da each ‘individ alts realization of 


“the. contribution to personal productiviy. that: suo equi ment, can, make. 
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- Computing Center's sprogran. ‘WAS cess seed ea by. a a presidehttat’ grant program : 


providing partial grants to the Facna ty and start of the College Fer raat f° , 
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computing equ4pmient ; While that 


program precndgs our microcomputer support 
activities, there was enough overlap that most ‘of those recéiving grants wer 
able to maximize the purchasing ppwer-of their grant by purchasing the 


equipment that we were offering. 


deinitially: & 


/)  sequipment could take a a file on ftoppy-disk to be printed on either fast 


‘ - “ ij . 2 . 4 


dot-matrix or letter-quality Baudpmétit were established 7* Low . cost drum 


os nt plotters were made available, and: a publicly avgilable microcomputer cluster 
4 * e  3 : se 

i, was created. The latter agtion was intended to’ ‘serve~two purposes; “to, permit , 4. 

po: il A 


Og _Prospegtive, plinchaaers of ftir personal ceaputer to de ermine FirSenand the a = , 

; package's potential and to allow “thea to Legra what would be involved in: » | ; . ee > 
2 vhaking effective’ use of jt ts foaitscyar Berviecs sigjgset: providing, os a ae PH, 
‘s/ Sporecomputers linked - to, mainframe egutpaent inorder: by faciritate, sb , 7 aa ee 
— J tatormation transfer fer Spee, who needed that it capabdiity’ ony tarroqadaniys « “ Ce § 
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é ” All of these actions, and others currently under congideratiopy are intétived ; 


’ to.create the most hospitable environments vonage for the microcomputer. dary 
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» -° hs. group can, and should,’ provide SWreadth. at support services pnet: 
' # = eee 
institution could rot even: ee for lack of starr and financial resources: 


; So . 


4 
Secondary and - tertiary support structures, formal user- group aceivitiad ‘and . 


informal interactions 3 whignarenult are essential to the transformation of a 
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department based progr 


community based process. The. user group that we 


cultivated provided a sense of comradery’ that has 


unofficially initiated a 


deen” very important to those consciously or uncdnsciougly seeking positive 
- reinforcement for their commitment to significant changes’ in rhea inethods: of 


productivity. The same could. be Said for “those arate ‘to to mtdoe » a “Sinilar, 
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“twice a monthYs has provided forum’ ‘for “ene dais of experiences and the 


pesoliition of indi vidual -probiens. It has provided training | in fhe “use: ‘of the ' 


1 sortvar®provides with the: systen. Terough affiliation with a national users 


ro rs $a; ‘ Ws ccs Dia ees eee em. see ' 
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III. Micro/Mainframe Interface : - a oo 
. ee ‘ ; : : 
Obérlin provides ten dial-in ports to support users who have access to. 


microcomputers or terminais. with télecommunications capabilities. We. have 


made. available to those purchasing micros from us a vendor supplied package 


. ‘consisting of a modem er the software required to communicate with other _ 2 


¥ ‘ 


, : computers. A significant number of microcomputer owners. have* acquired. the 


4 
"oe 


, package and use their computer as a terminal.to our central systems... We have 2% 


oa 


/ provided an on-line bulletin-board for. microcomputer information in our. . , 
computer mail system and a on-line library of technical information on 
id ° ; : 


equipment ;. software, and genefal: information. . s 


IV. Security | 


* oe _ : 
V. . General : - ; 
w 


- «T:~believe that the most important step in dealing with the issue of 


microcomputers on campus is the first, one. The decision must be reached that - 
they are at important institutional concern, one that, requires. the 

| identification of institutional goals and development of institutional — f 
policies. I have concluded that microcomputers are central to our mission as 
a liberal sarts institution. While the potential application of such equipment 
justifies careful consideration by academicians in all diSciplines, perhaps 
the Paennee general case that can be made for. en peneave, personal 
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the impact that they -have on the basic process of expressing thought 1n 
‘writing and on the quality of communications. Word processing can be the. 


a 


s 


catalyst for ‘many of. the prccessee ‘that bave betas tradi tionally. thought of as 


liberal edttcation: if, as- Zz believe, quality, of thought 45 mirrored in the 


zy 


quatity of one written expréasion, the power and ‘precision that word .G 


a. s 


processing. provides the geiae facilitates the refinement of writing and 


¢ 


ere skills. Interpreted in this fashion, personal comput ing can be 


» S 


; viewed to be central to the objectives. of liberal, education: 


af 


. 
While we have Saline all the problems that can be imagined in starting up 
as 


; under-estimating the demands that it would place on our staff and the 


implications for maintaining the quality of our traditional services. If I 


mere beginning again I would make a.much stronger case for additional staff to 


support the Program. At the on-set, while the deaicatacn of our staff has 


* 


contributed to what. I feel has been a successful first Sipiteed months; at has 


not been without itg#cost in staff frustration and compromise in other areas. 
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( MICROCOMPUTERS AT VIRGINIA TECH 
| POLICY, PROCEDURES AND PRACTICES. 
ms \™ > 
" . , 7 Dr. Vin Chachra_- ' ’ 
r) - 'j Vice President fot Computing 
* 3 and Information. Systems 


1. NEED. 


instead rs like. minis and mainframes, are likely: to_be used_ for 
oe idn, research, and_ administrative, Purposes. — The _numbers 


have been ‘cited for_the acquisition of mleroconpa tare: sgn of use, low 
cost, full control, independence from external load or influence, and 
user ‘convenience. “However, the most urgent _reason or acquiring 


de ece cant & comes from the eee Tech offer in es .the 


easily’ support two or three terminals. Thus, the. teri ial to port ratio : 


varies between two and three for acceptable levels of service: It is 


- projected that the number of devices on campus will neaf 4000 next 
. year and likely -be at 6000 by 1986. Under present terminal to port 


ratios” this’ would require in excess _of | 2000+ computer _ ports. __ Two © 


capacity to support it will be prohibitively expensive, Hence, as the 
number of. devices increase, the port _to terminal ratio needs to be 
altered. The desired results can be achieved by using microcomputers 


that are networked to the mainframe.’ We hope that through the_use_of 


microcomputers the ratio of ports to devices can approach 1: 10. The 


deployment of large numbers of micros is likely to change the nature of . 


work done on the mainframes. We anticipate that the overall workload on 


the mainframe will increase not decrease. However, the work done on 
the mainframe will’ be substantially different. [ow # 
es cy t 7 
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2. OFHER MACHINES + = 3 -oe es 
a cintranes’ ee ge Sauk eee ae 


wish the gtowing. use - sof rnin and micco ‘systems : it is n ssary to 
identify the application _aréas where one system is clearly fuperior to. 
the others. This section tries tq identify these application areas. ‘As a 


general. rulg large eharew computers vel be used, for the’ nena? four 


ian ite € , . z > 
: = ; - a ~ Ae F 
1: Number crunching: — ee a" # | 
’ - 2, Data‘requirements. cae Se | . 
SS y a. Large amounts of data:: . i : . 
b:/ Small amounts Kat shared with large’ groups: 
_«@ _c. Data archiving. : 
3. Special software. <<" . 2 a 
4. Specisl devicgs.. —_ bgt : | 


2.2 Miniéomputers a 


costs:; As. a general frule,_ minicomputers will be used: under the 


Use of minicomputers je be governed By their impact on personnel 
r 
following situations: ° 7 


os ‘ ’ 


i Minicomputers will be’ used in sponsored research projects 
where the sponsor so desjgnates. 


2. Minicomputers will be. used ‘in eénVirogments where the 


_Zoftware- eee Je. VEY limited = _(like- seismic , data 


unattended. The aneerve | is to- eae the personnel ‘end 
software costs associated with the installation. . 


3. Minic¢omputers will be acquired and supported through 


departmental budgets. Departments myst provide.a personnel 
; impact ‘statement prior to the acquisitic n of minicomputers. 
3. SOFTWARE ; 
: ‘ 


iportant | issues. However, “in large organizations like Virginia Fech, 


the most important issue is acquisitinon and management of. software. 
Assume that ‘the - campus population of. TaGUNy staff, and students 


‘for Virginia Tach. ) Assume further, that | the systems require ‘some 
‘;package like Fortran or totus 1-2-3; The. package “can cost. anywhere 
from $300 to $500. Simple multiplication will show that one can invest 


between $600,000: and’ $1,000,000 in a siniple _Package unless alternate. 


strategies are sought and ifiplemented. 
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At a cumulative price of; around half a- million ‘dollars: for’ a "simple 


software =package, it’ suddenly becomes very.. _agtractive to” consider.._ 


developing software for inhouse consumption. > Clearly, the marketplace 


cannot. tolerate a situation where large groups like Virginia Tech: are 
compelled to consider developing their own software: dence; one must 
conclude’ that- the marketplace will insist that suppliers ot software-make 


attractive volume discount or: educational’ discount_ arrangements. | t will 

be the policy of the University - to seek‘ out attractive financial 

arrangements for the .acquisition of ‘software. - foe 

4 A VA “A oe ae. oe - ° ; 
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it - » Approval for Student Micros ae eo ee - s 


. 


Certain colleges and departments _may require. their students to. Ny 2 
h ey 


are involved. The internal approval process for mandating that | 


‘departmental students purchase their own machines is as follows: 


' 


1s A recommendation from the departmental curriculum committee 
pe : justifying the. need _for- the personal computer rs” and stating 


2: The fiviaricial implications of this” requirement need to be 
discussed with the Vice President for Finance and -the 


academic impucetion= with the Provost. 


2. The President ‘ifust approve the decision. He will probably 


-seek the appr oval of the Board of Visitors as the decision 


impacts the cost of education at Virginia Tech. 


4, An RFP ‘must be ppeped: reviewed and approved by the 


-Vice President for Computing and_ Infdrmation Systems. If 
State funds are not used; approval from MASD in Richmond is 


not necessary. However, if State funds are used (for 


laboratory or’ faculty . machines) additional approval from the 


t State must be oe 


- 3 Responses must Be evaluated and a selection made following 


st ' . procurement procedures. established for. this’ purpose by 
- MASD. The University has completed suct® a ‘process _ for the 


computers for suse in the coljege curriculum. The negotiated © 


contract with FBM permits the purchase of these. machines -by 


discount is passed on diflectly to the students. ae 7 
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4.2 Approval for Departmental Microcomputers 


a 


a Departmental | microcomputers may. y, ta/purchageai it either ‘through 


2. The department may eeuuipe ane machine that best suits its 


/ program needs subject to the procurement policies of the 
State: 


3. It ig __ recommended that ‘the machine acquired _by the 


the section on support). 


4.3 University Acquired Machines 
i: It is a policy of the University to provide general purpose 
« laboratories consisting of. terminals and personal computers for 
use by students, faculty, and staff: 


“~ >. These laboratories will be installed and equipped by the 
Computing Center. 

3; There will be no ehareeusek associated With the use of the 
personal computer. laboratories as .long as_ the laboratory is. 
used in a standalone mode. The laboratories must be used 
only for purposes, approved by the University: 

i. Personal computers located in the laboratories will normally ‘be 
connected to the campus data communications network. 
Connections to_the mainframe and its use will be charged at 
normal rates fr. mainframe Usage and will be governed by 
policies in place for mainframe use. 

* 5, SUPPORT ' ‘ ; 


It is the present. policy of the University to provide local support for 


milcroeompurters ‘on Campus. The local support will consist on the following: 

1. The Computing Center will coordinate the maintenance of the 

micro computers. The Computing Center will maintain a record 

of each machine and. owner Showing the equipment and the 

maintenance options in effect. This information will be used 

for producing statistics on the nature, Use and reliability of 
‘microcomputers on campus. — : 


delivery to the customer (faculty, staff, aad students). 
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The Computing | Genter will. establish procedures - to - provide — 


warranty. maintenance on the: machines. 


The _ Computing Center may subcontract git: . Gther 


departments on campus (like the Electrical Engineering 


The Computing Center and user departments will jointly 
evaluate. software offerings and determine a set of software 
that will form the software tool kit. Efforts will be made to. 


negotiate institutional licenses for the software. . Where 


institutional licenses are not possible; volume discounts will — 


be negotiated. 


The University. will adhere strictly to all software laws 


pertaining to the acquisition and use of copy-righted: 


software. 


main frames and minicomputers on campus. 


“ 


The Computing Center will provide. adequate documentation for 


” 


The Gomputing Center will not be valved in the acquisition | 


and distribution of alae like. paper and. diskettes. “The 


The , Sonndtiag Center will provide the needed training courses 
or acquire and make ‘available training diskettes so as to 


appropriately train the. user community. - : . 


The Computing Center will provide consulting _ services on: a 


who must contact their class instructors for help. 


It will be the objective of | the _ University. to. arrange for 


‘buy personal computers on a time payment plan. 
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Conference was greatly appreciated: 
*~ 


“Deloitte mei & Sells) 


Digital Equipment Corpor. 


Me oer Oe 


Amorjean - Management Systems; 3 Inc. (AMS) 
3 ee : =: a —_ 
Cincom Systems, Ine: . . 


Computer Technology Systems 
Coritrol Data Corporation (CDE) 


Corvus Systems 
xX 


ee as . 
jon-(DEC) 
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Electronic Data Svstems/Corporation —_— 
ee =a 


IBM Corporation 


Information Associates, inc. (IAI) : 


Taterral Systems, ‘iadameorated (IST) 


Midwest Systems — A Division _of 


Systems & Computer : Téchmolay « Corporation ‘(SET) 


Texas Instruments Incorpprated (TI) 4 
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. Wang Laboratories, Incorqorated 
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: PACKAGE OR CUSTOM FINANCIAL SYSTEM IMPLEMENTATION: 
¢ .? es , THE AMS APPROACH ; 
« tad 
rr there | are a number of signs that may indicate, to a financial vice 
presideot or data processing director that their college or 
university's financial management information system is in need of ; 
“replacement, The problems usually include these conditions: 
- 0 Lack .of timely and accurate financial information = “ 
0 “No financial controls in * system: ~ 3” ® 
‘ o General Ledger, Purchasing/Accounts. Payable Ledger and : 
. other subsidiary, ledgers" out of agreement e 6 ek 
a = | 
o Must enter data several times into-several different i 
: , systems 2 < ss 
: 2 J | 
a 0 Running out of account cides : : 
v F oe 
| 0 Sponsored programs difat lowances 
Vs 
Oo Must close old inonthZyear before starting new period 
7 0 Difficult to maintain and/or " vndocumented a : 
r e 
(c) Unsupported language i 3 
o , Baten system - ; aa _ - ; 
7 + 71 management. system is exhibiting many of these seb 1Gh ‘ . 
Ss likely that you are eoreieer yng its replacement. = 
* If you have decided to replace pour financial management system, a 
~ you can either do it in house, having the. data processing department. 
H buildsa new financial management information system, -or you may seek © 
help from the outside. This help from the outside could be in the form 
of a software package, F custom system; or a system acquired from | ; 
another college or ufiv@rsity through system exchange. The aca 
are some or the pros\and cons for each. of these approaches. 
<4 ar AS =a i 
Rie » . 
, : e 4 es 
b 
| 7 : : ; 
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MANAGEMENT ARLINGTON, VA 22209 : 
SYSTEMS, INC: | (703) 841-6000 7 
a : ie 
S *s é = 
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Pe ee eet en nee — AI a eee: satan ; 
| a ‘ 
"IN HOUSE "DEVELOPMENT 
Meet Unique Needs «= 7 Re-invent the Wheel 
Txilored to Technical \ Slower Jmplementation - 
: Environment _ = Sta urnover’ 
a me 4 - Control Over: Process . Documentation = ~ 
Ut+t9ze Existing i Backlog 
Resources - 2 +. : _ 
| SYSTEM EXCHANGE ) 
PRO ; yo NS CON 
Z a: ee 
Cost. ee Built for Someone Else 
~ | Sharing Ideas 7 ‘Inflexible 
oe "* Documentation Inadequate 
: : * Support Not Available 
2 | : No Enhancements 
aa] 
| | Co 
: > PACKAGE SOLUTION - Bs 
- PRO ; ti 2 at CON’ 
Cost. 7 Inflexible _ 
Fast Implementation Reliability of Vendor 
: _ Future Enhancements Lack of Key Features | 
Specialists = Heraware compat ibility 
; Continuous Support : 
Professional Documentation ‘ 
Users Group * 
se - 
. CUSTOM SYSTEM 
{- ‘ : PRO. ~~ We CON 
ov Meets all_Needs _ Higher Cost _ 7 
; “Specialists” , No Vendor Enhantements 
: ; Professional Documentation ~ No Users Group 
‘ Fast Implementation> | - aa 
Future Support Available 
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' software implementations, AMS will recommend an implementation of the 


a need subsystems beyond those available with the CUFS package. Much: of 


system approach dre both traditional paths to follow in acquiring a new 
financial management system. The middle approach, using CUFS as a ° 


needs in full’ Sy te : 


5 _ . €UFS is a fully integrated, on-1h financial management 


information system which was specific&lly developed ‘for. colleges and _ 
universities. This system manages “al financial activity for a school, 
| including: 7 vk 

{ ‘ . ee pee ee 

.0 Budgeting for Revenue_and Expense -; 

0 General Ledger: 3 5 | 

, Purchasing  * + %, ; 
Encumbrance Controls °; . ° . 
Accounts Paydble 

Accounts Receivable _—E 
Autamated Disbursements” iT % 8% au, 
Grants Management: - 7 ae eer an 


r . eee 


Planning a 
Reporting ea ee . 
Security and Approvals . = ‘ .- ot 


_ _ Wh addition to the basic CUFS system, a number of optional - . { 
subsystems are available, which are fully integrated with the baseline — 
package dnd which: may also be added to the system at any time: ; 


4 


7” a 4 ; ie ey: 

225. ee : - - - — Sf ie Nee es 
- NEWYORK = 0 ~ CHICAGO 42 DENVER _ 0. . HOUSTON. 0. SAN FRANCISCO 

: (212) 618-0300 ; (312) 269-0275 (303) 989-7065 (713) 784-8310 A DSO. 


; eR Fa. Bee a am 
on : Bes ; ° . ie - ait ? : 


IC 


AMERICAN. . 1777 NORTH KENT STREET . ; SNS 
MANAGEMENT . — ARLINGTON, VA 22209 " : 
: SYSTEMS, INC. c : (703) 841- “6000 


’ 


Extended Purchasing : : 
Fixe Assets } 
Job Cost Accounting | ; 
Investment Management _ 
Performance Measurement 


Cost Allocation 
Report Distribution 


4 


oao0oo0o0 da: 


. Reporting under CUFS is extensive. Over 170 standard reports: are 


a eeparaciGn reports; budget versus nekual reports; accounting 


ae ae. reports, ‘Financial Statements,. open. items ‘listings, and. the 


the Statement of Changes in Fund Balances, and the Statement of Current . 


Funds Revenues, Expenditures ; and Other Changes. 


; AMS provides. egeipetis consulting support with CUFS, to assjst the 


institution with planning for the accounting aspects of the new + 


. financial management system, installation assistance, _full user and 
» technical training, and ongoing support, including a first year 


active user’ s grou . 


“AMS was. founded in 1970 and is one of the largest: independent _ 
computer sys#ems and services firms in the United States, with over 900 


employees. and 1983 revenues in excess of $85 million. AMS is 
headquartered in Arlington, Virginia and has regional offices in New 


York. Chicago, San Francisco, Denver, . and ROuS EON. 


’ 
= \ 
ae 
. ", ae ae -* © c . 7 _ _ 
NEWYORK © CHICAGO... © ._DENVER. © HOUSTON. © SAN FRANCISCO 
> (212) 618-0300 (312) 269-0275. ~ (303) 989-7065 (713) 784-6310 (415) 595-4600 
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TIS - THE RELATIONAL CONCEPT MADE PRACTICAL as 
; ’ Tom McLean _ ” : ( 


Cincom Systems, Inc: ; 


Cincom's TIS completes the data base management system concept. — This May: séem to -ke a rather bold 
statement, especially when one Sees che developments appeartng on the market such as IBM's SQL/DS and 


rélattonal data base.. In order to understand why TIS completes the DBMS concept, it is necessary to 


briefly review the evolution of data base. 


+ 


’ ‘In: the 50's, when commercial data processing was first introduced, life was relatively simple. In most 


cases, an application Program and the data required for that program were conceptual ly locked together. 


The-data was, in effect; an extension of the program and the program dealt with the data as if it were the 
exclusive user of that information. For the sake of economy, the data was Stored separately | from the 


program, either on punch cards or tape. As programs became more complex, hey began using multiple data 


files. The relattonship between these multiple files; however; was hard coded and maintained within the 


program itself. This made the program more complicated and larger. 


Another layer of ‘complexity was added to data processing when mukttple cis cea programs: began using 


the sate data in differéne ways. This gave birth to the era of +*SORT- MERGE-PROCESS."'' The SORT and MERGE 


_ steps were actually required to put the data into the format which the program required. In other words, a 


different view of the data files was prepared for each application program through the SORT-MERGE process. 
. . 0 a 
This technique; however; created enprmous problems. Multiple versions of the same files began to exist 


and updates to these ftles were in many cases not synchronized, creating multiple versions of the truth: 


If data processing operations analyzed the activity of the computer system, they would have found that most 


of the work betng done was in fact unproductive. The same data files were being sorted in different ways 
which really accomplished nothing for the end-user. This sane probably represents one of the low points 


in data “processing. If a new ‘Bpproach to data management wasn! t created, data processing would have ‘found 


{itself in an endléss, downward sptral of decreas ing producelwity. 


problems created by the ee oe eee method of data processing. The DBMS took on the role of 


defining and managing relationships -between data files. This greatly reduced the “complexity of the_ 


application programs. The DBMS also allowed multiple ‘views fo .different programs of the same data. : This 


eliminated the need for storing data redundantly which insured consistent information throughout the entire 


. 


organization. . . 
Another important benefit of the DBMS concept is that of data independence. This meane that the 
programs were independent of the format of the various records fn the data ftles: Records could be 


expanded or modified withoue affecting existing application programs. 


S concept did not provide, however, is: data structure diiapenaeniees If data was moved from 


What the 


‘one file to another, the application program had to be modified. ‘This was because programs still dealt 


" With "Daca Files" ‘rather than the lagical data needed for processing. Another technological breakthrough — 


was’ required: This breakthrough’ would allow programs to deal with common data and have that data presented 
_to ‘them in the format which is most efficient for their individual processing ii@eds; ‘Using thts concept, 


programs deal with: logical data rather than with fitea~ 


Cincom's TIS; with the new Logical User View (LUV) facility provides exactly the tectinology necessary © 


to bring the data base management system ‘concept full cycle. LUV provides a relational view of data. This 


means that each Program acts as if it had all the data it needa, for processing in its own logical files. 
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The data is formatted into tuples (another way of thinking about this is transactions) and these tuples are 
passed to the program upon reqiiest. The data, in effect, becomes a logical extensfon of the preEcan and 


the program deals with data and not files. 


What benefits does this provide the efid-user? All of the vbnefits of data base management systems, 


i.e., data independence, elimination of data redundancy; data structuring; multiple user views of the same 


data, ate provided as well as. the things which the DBMS: technology did not provide, such as complete data — 


structure independence. All data access and relationships between various. physical. data are handled by the 
TIS system. This makes applications “programming extremely simple, with only four commands required to 
carry,olit any data operation (GET, WRITE, INSERT, DELETE): 


. 


change. By change we mean not. only changing disk drive hardware or the CPU vendor, bot the becioieeteat 


chatiges which we see forthcoming within the next five to seven years. The new technology will mark the 
decline of the use of disk drives as the main data storage media. Data will be stored directly in the 
computer and programs ‘will be loaded to run against the data. The expanded 32-bit addressabtlity in the 
TBM 3083 is the foreruiitier of this flew data storage technology. Disk drives will go the way of tape 


drives. Im order to take full advantage of this new technology, users will be forced to convert. the way 
their programs | access data - just as conversion was required to take full advantage of disk drives. The 


new TIS Logical User View facility isolates the user from changing technology. The programs ate not 


accessing data files but rather logical data and it. becomes trrelevant {tf this data is stored in disk 
drives or dtrectty tn main memory: ‘ 


” 


the ground up to be fully integrated: This full oes is achieved through the use of the TIS 
Directory. The Directory stores all the information necessary for the Logical User-View processor to be 
able to access the physical data. In addition, this Common Directory, which fs fully active dur ing program 


processing; assures that all of the TIS components fit perfectly together. 


. 


eater unsophisticated @iid-users: The era of apptication programming, ieee Spnlicition ee 


iS upon us already. TIS provides a very high level, extremely user friendly, query facility which 


-{ncorporates 1 many of the concepts of artificial intelligence and makes the system accessible by even novice 


The same age facility can be used to produce ‘batch reports, as lal as providing on-tine 


. 


users 
information. i . 


The. Comprehensive Retrieval facility of the TIS allows even the most complicated reports to be produced 
by unsophisticated programmers or end-users , 
a , A \ 7 
Cincom's on-line, high level application development system, MANTIS, can be used to develop complete, 


‘complex on-line applications in a fraction of the time required by normal programming techniques. 


Cincom's TIS; the system which completes the DBMS concept, is the only system which allows application 
prograns to deal with: data rather than files. It provides: a relational’ view of 5 pyeteat aete a new level 


ruil ly a 


* . For Additional Information: Cincom systems 
, ae 2300 Montana Avenue © 
. Cincinnati; Ohlo 45231 
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SYSTEMS 


1531 N. Lincoln Avenue . 
Loveland. Colorado 80537 2. —_— 


> 


PROMATCH FOR a CONFERENCE PROCEEDINGS 


Computer Technology Systems’ has recentiy iAtroduced a 


technologically innovative and exciting software program -for the 


college placement office called "ProMatch." | PromMatch was 


developed’-in order to provide placement offices a comprehensive 


The heart of the system ipvolves,entering resqme data through a 


question ang-answer format ptating the person's career objectives 


updating, deletion, etc. : 


Matching for interviews is accomplished by supplying _ the 
qualifications sought by the _ interviewing company _through a 


‘question and answer format. | The ProMatch system allows the 


Operator to use as little as one or as many as twenty matching 
parameters. (to match a company need, relative to job’ 
qualifications, to that of a student. or“alumni). The quality and 
quantity of matches can, therefore, be cqntrolled depending on 


the .degree of qualifications sotght. The system is very 


can then be viewed on the CRT a#d/or printed for hard copy. «in 


some cases, the director of{placement may want to post on the 


information, to_the interviewing company. The information can be 


used in many different ways depending on the desires of the 
department. 


1800-531-1749 | . 


663 -1400 in Colorado : : f 


We 
ve) 
“l 


ical data such as education; work experiences, along |: 


8 
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Page Two 


Cause Conference Proceedings 


addition to.matching for job interviews, letter writing,. and 
maitings; is extensive. | 
a = ae 


that can be extracted through the use of the ProMatch system, in- 


te d \alone _ 
physically small. the, systen including all software, along with 


hardware; ‘can be placéd on one-half of a desk top. A system can 
maintain as few as 300 ee a resumes; The ptice 
Oo 


Please contact _Computer ‘Pechnology systems at 1531 _.N. Lincdin 
Avenue; boveland* Colorado, 80537 (303) 663-1400 or 1-800-531-1749 
for more information about thi&S\product. : 2 


rer 


*! 


a! 
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7) -s 25 7 le 2 = ‘we x ; 
GP CONTROL DATA > 


555 University Avenue, Suite 150 a3 : ; a ; . 4 


Mailing Address/Box 130028. : Lot : ° 
Sacramento, California 95813. - ees : . 


ae : 
» r 


a 


At CAUSE 1983, Control Data will exhibit some solutions to _ 
current higher equca lore NEEeS: The foltowing applications will 


be ificliided: —-. ae re as oy 
O ‘Student Aid Management: (SAM) ‘ 
G,. Remote Micro -Facility (RMF) : 
: O . Information Processing Facility: (IPF) : Pte ly 
0 Micro. IPF Ae fies gah hesct 
O On-line training for familiarization of staff through 
PLATO = : 


‘ - \ . 
SAM which is the first part. of an integrated administrative 
System was developed by Sigma Systems and is:offered: by. Control 


Data to rum on the YBER 170/700° or. 170/800 ‘series. SAM is 4. 
comprehensive packat 


vides automation for: Abplieaeion Oe eae. Student. mead. Analysis, 


Evaluation, Packaging, Notification, Disbursements, Fund Manage--.- 
+ ment,;. Analysis and Reporting, an Compliance Monitoring. By per> — 


forming routine clerical. functiom, ‘SAM enables aid: administrators —- 


to spend time de@ling: with PaceREne nas Situations ha aaa pro- 


fessional ee aaa Es 


ter: You also use re. to make your micro act as an interactive Pa 


terminal. With RMF, you.can take advantage of the convenience, 


interactive operation, and low cost’ of a microcomputer; as Well as * 


the large processing power’ ‘and software base of the CYBER... | 
- Control Bata Corporation is proud to demonstrate IPF, which 


offers NOS interactive users a group of data management facilities 


which service the needs of. end users. In addition tg the mainframe, 
version’ of IPF; there is the:Micro.IPF for. individual: users, who: 


need a powertul data management program to run ,6n a fiicro; such ° ae 
the Control Data 110 or on ani ‘IBM PC. 


Oife [of the nice things of this particular combination sf 
systems is the link-up capability between the two. Micro IPF in- * | 


cludes the same architectural -features and performs the same basic 


functions as mainframe IPF: While mainframe IPF fs for biggér, ** 


iiore complicated jobs; Micro IPF can take care of smabhier, simpler 


problems. At the same time it allows freedom from being, connected 


to a port and limits the need fOr expensive phone connections, 
You do not have to be an “experienced programmer to use Or under-. 


stand Micro IPF. Some-.of its special features include: simple | 
data definition, . user: ‘definable forms of data entry, aid easy query - 
of. cue files. In ade Ou wit is able to fee erg 


screens. . ee ee ee 7 =e 
_— Tf. you want any more. information on. any. of thpse Applicat fons; 
eas feel free td oe your nédrest® Generel mR ‘OPEiCce. on 


— 4 
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CORVUS SYSTEMS ~ 
a - 2 


At CAUSE 83, Corvus Systems featured the Corvus Concept personal 


workstation ; and ISYS; a revolutionary and new .integrated -systém of 
;Software uniquely designed for the Corvus Corrtept. ' This. includes 
the most powerful word processor in the world today: The word 
processor nimi na features and capabilities such as time-travel 


editing (unlimitéd undo/redo); and on-screen display of underlining, 


strike-out,. sfperscript, subscript, and. boldface, that are not 
available on even the most expensive dedicated word processing 
system. : . 


Corvus specifically designed the word Proceccor ‘to. take maximum. 


advantage of the impressive power of the Motorola 68000 processor 


and full-page 8 1/2 x If inch Concept screen in the vertical or 


portrait position. In addition; the screen can be flipped to the 
horizontal or landscape position for use of the electronic spreadsheet. 


In this orientation of the Concept, the spreadsheet can present a fulf 


13-column display; or a. full year of forecasting data, _ without 


scrolling. | Furthermore, ! the rd processor and_ electronic 


_ spreadsheet aré. filly interactive “with Corvus' btisiness graphics 


software that— offers ‘virtually automatic creation of fully rotatable, 
three- -dimensional, lanes of: numerical information. — The ee fér 


Finally; ISYS includes the remaining ees applications: data 
communications, list management, sorting, information lookup, a 
calendar, a calculator, a clock with international time zones, a 


stopwatch and interval timer, and_all functions of the Corvus Concept 


Operating- System (CCOS). ISYS lets users transfer data from 
application to- application by the Inter- Process Communication (IPC) 


files. Unlike data produced ‘by most independent applications, IPC 


files share their data with the word Processor. a Cah and 
other Funepenes 


For Additional Information Contact: | CORVUS Systems 
2029 O'Toole Avenue . 


“ 


San Jose; CA 95131 
(408) 946-7700 
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In addition to the Corvus Concept _ and ‘I8Ys, UNIPLEX, a compact 


83. Its. unique blend of features is: ‘desigied to offer maximum 
flexibility and perfdtmance in the UNIX Operating System 
environment: : . : : + 


F >. 
Ideally suited for applications requiring a low-costm ity performance 


processing node, the Corvus UNIPLEX is capable Of Py ing the UNIX. 


Operating System as well as performing as a network device: Typical 


uscs” -include applications. processors, file systems nests) and 


mtelligent gateways. 


The system feattires an 8 MHz Motorola 68000 processor with’ 32-bit 


data and address registers, 24-bit memory addressing; and‘a 16-bit 


data bus. Memory management. consists of a.custom memory manager ~ 


which supports 16 separate contexts. Each context can have up to 64 : 


Spetenty and each segment can have up to 63 2K byte pages. 


Local Area Networking capabi ity as an_ Antegral part of the Bice) 


structure of the system. A 
serial I/O ports and_ four 


; The UNIPLEX 1/0 capability | includes the power ful ‘Corvus OMNINET 


1/0 bis slots for. waximum: system 


configurability. Available peripheral — controllers ,for_ the 1/O bus 
include local..5@and 8" Winchester disk drives, ff ppy disk drives, 
serial controller with six additional serial ports) an e like. 


processors for both text and data processing. 


. 


For Additional Information Contact: CORVUS i ee 


(408) 946- 7700 = 
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COLLEAGUE = An feeeutetea Administrative Software. system, 
for ah 


Colleges and Universitjes.” 


7 . ee 


i ae 


: Wes 


s 


enisde uk the united Seaises., The: company: has- grown. EO. over. ‘200. 


professionals: who provide services to. banks, and distributors; as 


well as colleges ‘an universities. 


COLLEAGUE APPLICATION SOFTWARE, 


The College can@ University Radinisteation: ‘Computer: System: 
RGOELEA GUE) was. et dee ign 8. and _developed_ by: pic ray 


its. After: extensive esting. DMC inekalied ea ers system. in. 


1979 at ‘Willamette University. Currently, COLLEAGUE is being 
used by many golleges and universities ‘across the United States. 


"COLLEAGUE contains” Figteen separate Program. ngauies eet et 
da -a specific. administra~ 

as. Registrar, Financial Aid, Alumni/ S 
Developrient, General - ledgers Mp ceche sing: etc. Because each of waa 


COLLESGUE Ss _inod ules are fully integrated, once an information i 


Although . COLLEAGUE: allOws access of this data to all other areas 
and modules, security built into.the system. Taintains the con- 
fidentiality of information contained in each module AgaINse. 
unauthorized access, ‘ 


The "base" COLLEAGUE package consists of ten (10) modules: 


Adiwissions 7 , Purchasing 
Registrar | . Accounts Payable. 7 
Financial Aid Accounts Receivable 
Alumni/Development ; Cash Receipts _ 
Personnel : General bedger - 


The "optional" COLLEAGUE moduleS;includé the following: 


< 
Payroll + Fixed Assets 
Student Affairs/Housing Physical Plant Work . Order 


AC Library Circulation fiodulé is currently under development 


a 
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-schoois across the United Stats 
feffective improvements COLLEA E 


_so that a 


Al 


‘ : e 


* Unique to. eouleges and Universities 


for_ flexibility to meet. “requirements | unique to’ each Campus. 


sity. Both’ Beivacs and ea Tie. ’ 


dreseatiy. enjoy the cost~+ 
as brought to their Campuses... 


ee Greater Financial wareness 
‘Y 


true financial outlook can be obtained simply on comr 


mand. , The fjexible financial processor Jallows you to design ° 
reports bos Eat | our financial hain and analyses: needs. 


when you aa Encumbrances | are ae by the system & ie 


latedeated. that weaiis information is entered into the ayatati . 
onge, and iS.available, with protections, to-all appropriate 
ee” For examples a change in a Student's record is imme- 


‘diately accountable. in. affected ,administrative offices: Advisors 


can react, financial aid can be re-evaluated or. registration may 
be impacted. Student earnings ‘under college work-study prpgrams 
are also’ monitored. ’ _— yo : \ 


_ 


5 


i For more information contact:- oy 


Datatél Minicomputer Company 
3700 Mt. Vernon Avenué 


ne 2 Alexandria, Virginia 22305 
a © = (703) 549-4300 — 


BOL 


. 
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= a FUND RAISING IN THE 80's _ : 
? eae : 
In recent years; . thére have | been drastic shifts in th traditional college age — 


0ailable. to educat Gonat institutions. These changes _ have forced - -many Bchools to 


re- emphasize fund aising ; ;a8 a méans,ot ‘maintaining the quality or programs, at the same 


time that they have been re-examining their educational programs. and potential student 


.Ppopu Even schools ina Heh ch hdd not traditionally tpoxed to graduates as a source 


th the resulting data management requirements. — 


. « 
Da 


ae Sepulation. 7 ee . o 


Also often over looked is the meee to stpategically' plan. a partiéular campaign or. wa ; ae 


. 


ippea ; Without a ready capability to test out assumptions concerning the potential. He 
yield from.a particular approach, coupled with the ability to report the actual regults a 


’ 


of that effort, . organizations ere OPtch unable & tegroup when expectations are not met. ; 


The desirability of computer “gupport ‘"sells": itself. What are the ‘options avdiiabia?: ; 
Use of service bureaus has the. advantage of a ‘relatively. log up-front cost, but as” ore / ° 


volume increases, it becomes costly, and limited. ‘flexibility and slow turnaround become NY, 
-critical igsiies. Use of campus’ computing regources | is an option only if’ there is a Firm . 


‘commitment to” providing cogtinuing support for changing neéds. As a result, stand- ~alone 
systems -are. gaining recognition as a yfesource mten can be controlled by the end users, 


in epee heuee with their 7 ae nerds : : 


iy agen pee the Fund raising office rareiy has the abcessary’ 
i requirements, . let alone program to meet, them... While ue oe 


=house setae Spun is. always an ‘option, implementation. oft a package is a. taster, oftep aw 


wn ‘ 4 


~ 


asa severe: ae on .the flexibility available to the uset>. 


' < : ‘ 85 ea &_ = : 


iEase of use is, another important ‘issue. The ability to .access required subsets ot ~ oe 


data- generating lists, labels, kétters, or files for analysis is of major importance. 
The, Lack “of this capability is a frequent failing of many "canned" dystemss os 5 
: Farthermore ;_ the ability” to nave “conditionald data ase for use in ‘predetifted Recon - 


particalar prospect. Mat 
% : a 


iteh sncceuty (ibiced © by the design concept. ‘A usual ‘approach, in order to provide the a fee Sed 
ae use of codes (user- defined) which are frequent ly at 2% 


at least for the non-data processing user. : 


requiréd reporting capabilities, «is 
difficult to'' ‘translate" and change, 
Defintion of the edits which are appropriate to maintaining the. accuracy of ‘tne data 

” being’ stored ig’-another consideration. These.may relate to figek- -defined values, or tay 
be expected constants, such. as Recognized name prefixes br suffixes. Tables are built 


5 . os ig 2 ‘ : ; ‘ : 3 on G 
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and maintained —- Sree ‘requiring: substantial technical Support if io are required. 


Deve Lopment tools and database management techniques now available tee use on 


minicomputers make it possible to . provide the required Gapabilities in an environment 


which is not so tecknical- ~staff dependent. 


“Built-in routines for tiodi fying tables; 


accessing values while doing” data entry, and keying in on "user -defined values to define 
subsets of data make it possiple to’ ‘effectively use the: iriformation which is, or, can be, 
available. At ae, same time, upward migration to )_larger machines, with L Breaber | disc 


parchase. of ieee 


to thé ‘old mainframe environment. 


* « 


resources: to_the 
Peale dagen 


Successtul 


‘integration of the stand-alone system data in the give and take with other university 


cane The ability to. Noperaee eletivety independently is not without its robles. 


; offices’ must bescarefiilly considered. 
Bee avaocur ice to add tot prospect base must recognize the.*possibility of duplication wf 


ae e@corde for cany . returning students previously captureds; 
rial results of a campaign, and possibily transmit, the funds to centralized 
6 aecounting of fices,- makes it critical to ve able to-record gifts “Dy rund, 


campaign,s or other breakdown. 


y 
an 
a | 


, 


For example,’ 


Soitie “other items “that are worth mentioning for inclusion in a fiexialy accessible 


database are: a -ticklterized pledge tracking system, matching gifts tracking, gifj 


The -need to report tne, 


grte , department, 
If the primary records are maintained in conjunction. with 
gill the fund raising of fick; ‘it is important tnat tre system nave an, adequate audit trail, 


-and sufficient reporting capabilities. 


the downloading of student-related 


~_ 


. reporting and name tross- referencing, capability, “and a roundation database which permits 


¢ referencing multiple indivi 


to store, users must be remi 


2% - Se " 


file without the knowledge af cite 


"owner" 


jls within an organization. 
; néed tiac tne cost of extensive detail is cne etfort 
required to maintain the accuracy of the database. 


These security considerations are, 


In deciding what information 


ot.. 


-course; more difficult to etfectively, addpass if the: machine is accessible to a wide 


. . variety of users ‘(particularly éreative students). 


s 


The List of important: considerations: could be expanded. at lengta. | 


Sandra J. Manilla; Manager 
» Deloitte Haskins _& Sells 
One World Trade Center ~ 


_New York, New York 10048 
€212) 669-5436 
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rf proven system for today’s information managem ent needs. 


Series zi is an integrated, on- ine | soft- 
ware system designed specifically to 
meet the information management: 
needs of colleges and universities. 
Incorporating proven concepts from 
our years of experience with colleges 
. and unwersities we've created an 
-attordable system for today’s mini 


and mainframe computers. 


Series Z is actually three application 
systems in one: Financial Records, 
Human Resource and Student Infor- 
mation: All three systems interact 
with each other. Host of all, however, 
Series Z provides you with all the _ 
information yOteneed to make timely, 
accurate, intelligent management 
decisions. — ‘ 


system ‘structure t to efficiently handle 


separate categories of processing, 
yet address the entire administrative 
needs Of the institution. The Series Z 


design éliminates data redundancy 


and promotes efficient processing. 


A modular approach to design and 
integration Nas been applied: Sach 


design permits 1) phased implemen- 
tation allowing systems to be added 


as necessary and within the priorities 


of the institution, 2) modular sequence 
flexibility, 3) elimination of data redun.. 
dancy, 4) a consistent data definition 
to be maintained as well as system 
integrity and security, 5) insulation 


from computing efvironment changes, 


and 6) continued@evelopment of 


modules to meet the higher educa- 


tion administration computing needs. 


Series Z Data Handler 

The Series 2 Data Handler controls 
the stordge of data and defines how 
that data will be integrated. The Data 
‘Handler functions as a Data Base - 
Manager for the pies Z administra- 
tive programs, inte§rates with other * 


Data Base Manager Systems or with 
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FINANCIAL RECORDS SYSTEM 
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other non Series Z application pro- 


screen ) formats, and procedures and 

- enables the user to quickly make 
changes within the system, often 
without reprogramming. ° 


Sect rity 

Series 2 has been designed to 
police’ your information and let you 

control who sees what. The various 

levels of security control include: 


system, application, fanction or data 
element or the institution can define 


_special access for limited use. 
- Series Z also defines on-line changes 


according to security levels in the 
same fashion. -e 


- FINANCIAL 
ACCOUNTING 


DATA BASE 
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On-Line Data Entry, 
Inquiry and Update 

Input to Series # goes through a 
single channel, regardless of date; _ 
quantity or sequence. This includes 
both initial data entry and ypdate of 
those data. All entries can be sub- 
mitted in on-line, or in batches. 
Series Z also provides tor on-line 
inquiry to the Gala base, at any time, 


Sereen Generation/ 
Modification . : 
Series Z permits you to build your 


own Screens, to Meet possible user- 


defined needs not already addresséd 
by the system. 7 : 


: ‘3 On- line Help 8 
host data seinen ao een 
‘help. Series Z is designed with such 
Get eS “On-line features Yo aSsist the User or 
ene . operator in learning how to use the 


. an : system faster without the need to __ 
4 ~ 57. eonsult amanualorleave the =; _ 


terminal. 


7 Software Maintenance “- 


SE ey puthase is, the. availability ¢ of main-. 

ce fe tenance. Series2 has a'éomplete. 
maintenance program for regulatory 
oneness andior enhancements. 


< ae 
3 ee " Series Zz Report Writer 

Report Writer: capability i is available. 

.to addréss generalized. user-detined 


; facilitates easy access by a variety * 
* Sof report writer sottware.: 
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Information Associates 


‘Headadertars:. woe 
3000 Ridge Road East: 


ad 


wo Ys An important aspect*of any. caliwaie:- ; 


7 ce needs. Séries 2 system architecture 


A Leader | in information e a 


4 ‘Services 
Our capabilities sie backed by a staff 
of more than 150 professionals who" 
concentrate on every element of 
“each custémer's nly require- 
‘ ments. - : v8 x 
Weare dedicated to seeking better 
solutions to turn data into Useful _ : 
*. information. We offer a full range of S 
, support services including customer 


training, user group participation; the’ Oe * * a 
necessary documentation, source * ca 
‘ code, test data, software mainte- 2. 7 
{nance ang technical support: » - a a : 


Our experience and success in \ : 
*. providing Hexible, state-of-the-art . 
systems makés us confident that 


' Information Associates has such a : 
system to meet your needs. For more a ae 
~~ ‘information on Series 2 or other ee et 
FS “systems, computer services or ; aoe 
products; call or write to the Informa- os 
tion Associates’ office nearest you.’ 


= 
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ry 
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Rochester, New York 14622 as . : Ear 
ae Téléphone: (716) 467-7740 . ; - 
fisgional Oftices: 6 '» 491 Ridgehaven Court a 
Regional Offices: 12310 Pinectest Road’ 491 Ridgehaven Court 
4219 International Parkway PO. Box 4000. San Diego, CA92123 ee | 
~ - Ridhardson. TX 75081 , Reston, VA 22090 619/560-4067 oa, 3% 
aba -6700 eA 703/476-6000 cae oO. 
: = : 
ies t =e \ A 2 
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Corporate Headquarters 
165 Lennon Lane ; 


' INTEGRAL\ 


a al z SYSTEMS, I ic. . a 7 Walnut Creek; CA 94598 


(415) 939-3900" 


HIGHER EDUCATION'S UNIQUE HUMAN RESOURCE SYSTEM NEEDS == ~ 


+: 


e 


The Payroli/Personnel Administrator of a_college or university has 


dition to special governmental reporting, higher education insti- 
tutions have unique pay calculation and benefit plan processes. _ 
Tenure tracking and faculty record keeping must be accomodated as 
well as a fluid student employee work force. The basic definition 
of employees positions is much more ‘complex. than_in other types... 
of institutions due_to factors such as split assignments, multiple 


funding sources, deferred payment periods, and the monitoring of 


The ISI Human. Resource System is unique among the available soft-__ 
ware packages in itS ability to address the special needs of higher 
- education institutions. ~ “ i, 


¢ 
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REGIONAL OFFICES: * ATLANTA GEORGIA © CHICAGO, Il LINOIS © FLEMINGTON. NEW JERSEY ¢ HOUSTON. TEXAS © STAMFORD, CONNECTICUT ¢ WALNUT CREEK. CALIFORNIA 
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IBM PRESENTATION 
2 A a 
HOBO = SKCRAMENTO COUNTY'S HANDS=ON BUDGET OFFICE | 7 
Thid online system can provide: 
* Online Departmental Financial History Analysis 
\ 3 er So). & S = 
x Online Salary Analysis ' 
*. Online Departmental Budget Request Development 
* Online Text Preparation & Modification 
. 8 Budget Office History Analysis 
* Graphic Presentation of Executive Recommendations 
* Online ' jtry,of Final Changes (Data & | Text) 7 
: : * Auto tic Merge of Text & Data 
Fe 
* "Camara “Ready” Document Preparation ; 
% Line tem Fiscal Year Analysis 
x Budget Tracking & ieaigeie a _ i 
ve i‘ _ es : . 3 y : sae . . “yp : y . i : a ao = - 2 me 
. It is implemented using the following IBM products: a” oe te 
* A Departmental Reporting System (ADRS) 
i ps ee ‘Document ‘Coniposi tion Facility (DCF) powee ; oe 
ae Interactive Productivity Facility (IPF). = 
ae convér'sational ‘Monitor system. (CMS) — : 
Pee Developed by IBM Publi Sector Industry Marker ing 
Pe Other ftinictions Hevelope® by Sacramento County. 
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These menu panels show a list of 
is implemented. at Sacramento Count 


Sis . 


netions provided by the system as aT: : 


Hands-On Basic Office Systeg - 


2 BUDGET -PREPARATIQN : The Budget Pr ation Application (3UD) 


| 

| 

| 

\ 

| 

! 

| 

| 

; ‘ 
|. 1 SELF SERVICE COMPUTING Seit-Service Information Development (SID) 
! 

| 

| 

| 

| 

| 

| 


BUDGET APPLICATION - INITIAL MENU a0Ds 


ce ccccencawcs ct cnccccccnscccccoessccssecassocooosecs concccoccnsansonseoereee 


| 
| “Select. the. activity you wish co pelfors, se 


Function: PRIMARY USER: 
1 DATA PREPARATION/ ANALYSIS Dudget Analyst. 
| 2 DATA CONTROL/ SU-HARY Data Control Supervisor. 
3 


TEXT PREPARATION/PROOFING “Text Operator or Analyst. 


eer rrr rrr rrr rrr rr Te vw . 
Wf wocnneece sre een enw eeee . . ae . 
po . 


! 
| 
| | 
| ! 
| | 
| | 
| | 
| | 
| 6 TEXT CONTROL/ BUDGET COMPOSITION Test Cantrdl Supervisor, | 
| 
| | 
| | 

! 
| 
| | 
i | 


FisEXP___—SSRETH ACH _6=INIT ; PieHAIL 


‘ 1 
|. 
| 1 
' ! ’ 
ie eee i i 
[4 SEND DERT DATA’ | 1 H 
i 2 RECEIVE DEPT DATA \ 1 1 SEND DEPT TEXT : AI Sand a text file toe user, H 
| 3 UFDATE/ANALYSE BATA Enter Budget workapece With dept ere. { | |} RECENT DEPT TUT Receive departaent text froe a user. H 
\ & RICOVER DATA , Recover. the prior version et a date tle. H i 3 pat NUS Text e .Craete « mew text tiie {ros seep eos | 
I $ CREATE BUDGET sorts’ L # Budget report & sumeary ‘files on disk. : ! at EYDATE/FROOf 7 Update or proof existing text. ~ , | 
VA 6 cecarh Waking Suu . eavise sugary taport on disk. | 3 COMPOSE “BUDGET DOctrzNT ¢ Compose combined dete/taxt for # dept. 
9 (aD PAIS acTUALS | dats ame he tes. | H S.COnPOSE HEARING SKDaRY —- Compoaa Bearing sumery for X dept. 4 
onar rt FUNCTIONS ; : i | 7 tk Text « * Recover the prior version of a text tie! 
’ wanenneenngnenswetneniemmensensaanenasaseaansnsensene® | [rssshovaesencnecencensssiigtigessettvetsccesnececesesseetauecensess seevesees 
| FFLecxP sere ? : { Prierxp JeRETN AnCHS *  @sINIT LlenaIL “| 
A - : i 
: Ee ts ‘ 
For further information contact Mr. D.J. (Doug) Aldridge, IBM —- ;_ ie a = 
Corporation, — Public Sector Industry_ Marketing, 10401 Fernwood ‘Road, ; 6 
ea Betheedes MD 20817, aah) 897= 261% : 5 , @ 
: ; : : 
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tainable COBOL software to a structure( improved form that is more | 
readable, more easily understood, better ereatisea . and better documented 


‘than the original. This process improves the condition of old, undocu- 


mented, and frequently patched apptication software, at significantly’ 


less cost than reptacement of existing applications software would re- 
quire. ' It also generates more reliable systems than the implementation 


of new software packages. 


t 


Producing computer software is an expetisive and” time- consuming Process; 


- to develop again. Such characteristics as oe structure cal- 


culations, and an endless list of other examples are embedded in current 


application systems. As.a result, institutions prefer. maintaining. exist- 
ing software to undertaking a major overhaul of their information systems: 


. 


where the logic is difficult to follow.. Often 70% or more of the standard 


‘MIS systems development budget is spent on maintaining: oid software. This 


'is'an expense that could be dramattcally reduced if the logic of the pro- 


gram could be made easier to follow. é 


Structured Retrofit uses a software engine to examine existing source 


COBOL software and revise. the program to eliminate nonexecutable code, 


ns. The process siso ‘splits overly large. programs into more 


fast riety 
mé#nageable size, and incorporates standard names for data. throughout the. 
applicgtion system. In ‘addition; the engine standardizes,the software so 
that i _is easily read; understood, ,, modified, and conforms to the’ insti-_ 
tution&' desired structural software standards: The bulk of this. process 


is aptomated, eee some matoadi Fesolution may - be required. - ‘ -Exyensive 


it is easier ie maintain: This saves considerable ‘time and a 


is ‘dependent on fewer key analyst/programmer Personnel. 


will be achieved: and more comprehensive enhancements can 


= be undertaken: 5 


hardware, database or distributed environment by eee 


ing the programs and iSotating the technology related mod="" 


ales, This greatly reduces the burden of conversion atid 
allows the organization to focus upon only what wills change. 


ga “i 
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rauritlag St Parsee extsting software. Typically. the cost of a 
aes fs_half that of _fnpl ementi ae new cokes even when new 


approximately one-third the time: 


data base or data comgnleaeisna system. Finally, retrofitted iE tuare 
can be ‘maintained by junior~level_ ‘porgrammers, freeing the mor experi-- 


Tis” product is available through Peat, Marwick; Mitcheti & €o: Struc- 
e@ tured Retrofit is primarily | for sortware wri teen in COBOL. Generally, 


retrofit is performed on IBM hardware, although non-IBM hardware énviron- 
ments can also be accommodated. P ; 


. 345 Park Avenue 
New Yérk, New York 10154 


‘For more -information: peat: Marwick, Mitche1i a Co: 
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Administrators, , ‘in higher . edisation: -nation- °° 
-wide are faced ‘with. the. problem | of devéloping 
effective strategies relative ‘to the acquisition | 
‘and utilization of mjcro computers. _ With the 
-cost: of. micros. decreasing’ and their availability 
. increasing; | it’ is gIper ete: that administrators 


proper and effective use. ‘Specifically; an insti- 


tutionaf strategy is required to, 1) evaluate the - 


the. future; : 2) guarantee, (hat configurations | are ~ 
acquired to meet st&ted goals and achieve - 


specific results; and 3) ensure that hardware and- 
softivare. acquisitions. “will . merge into a larger, 
effictent Rompurne environment. a 


\Dramatic progress has been made in the size; 


Sonia universal use has been possible due 
largely to advances in integrated ¢fip technology 
and to the widespread distribution and service 
networks which have, developed around the newer: 


technology. These. networks have made it 
possible to utilize sophisticated data retrieval 


services without _concern . for mainframe or. 


programmer involvement. _ Similarly, major 
advances have also been made in software and 


. Communications technology required to link 
micro computers. The advent of the local area ~ 


network ace AN) concept (the functional abili 


-environment), coupled with a greater availability 


of synchronous software and communications 


‘devices, and the increasing use of commercial 


information networks: have contributed to 


increased usage of the personal computer: 


_ Assessing the "correct" decision relative to 


‘Micro computing acquisition and utilization 


often ‘inyolves _ determining which firms will 


remain viable, entities_in the market over the 
hext three to five-yedts. Most market analysts 
agree that the present "glut" of competition in 


‘the micro/PC industry will soon create a market 


"shake-out" which will impact a number of high 


technology firms. in most cases, IBM, Apple, 
DEC, __ Wang, — and. _Hewlett- ‘Packard — are 


any shake- -out and dominate the marketplace. 


° Growing ‘demand for. more -tuser-friendly" 
“computing technology and information . apaneee 


rine Nhage EL B35 
2» CORPORATION. 


x 


i re have a résulted in a eee degree of 


igtistration. for bes ApULeE - users.. 


variety of mainfra@ge producti: vit, tae 
S@fione has: achieyéd “ the. - ‘ 
responsi venésg~ currently. available with. ‘some’ 
icro/PC* HWanagement analysis ard decision- 
making: Megs So fie re ee 


et 
= 


There is growing enthusiasm, tog for . th 
potential of Ideal. Jarea ‘networks. Thes&LAN's 


facilitate the’ sharing “of ‘dats 
application points: it as only - thr 
work sharing that; one. ear’ visGAli 
‘puters replacing ‘the | _funetio pal: ‘eapacities ‘af ; 
‘data base-orien- 


ted systems: Since. no one wants to return to the 
manual "nightmares". which existed ‘in the error 


correction cycles of ‘batch systems -of;.the‘inac- 
curacies or Jack of compata ility. in separate and ~ 


ee ees 


independent systems, effecti use of micro 


. computers must include strategies -for. "synchro- 2 


nizing" data from one furictional area to another: 


There is Coiisiderable software available for 
use in the micro computing environment, yet a 


track record for software fui <a maintenance ~ 


or functionaf ao eee the software. - 


unanswered. ° ; "4 


Saoter 4 major consideration ‘in creating abe. 
propriate -strategies for micro_ computing _use’ 
relatés to the increasing. costs of personnel. It is 
well docuinented athat the overall costs of data 


processing, resulting. from decreasing hardware 
costs, is-now at an.énd. This is largely due.to the 


rising. costs — of _ personnel . recruitment - ands 


to reduce operational costs, the centralization of 


program development and maintenance is now ar 
important consideration. This is due to. increasing 


- costs of attracting. personnel, the need ‘for 


providing appropriate career paths, and the need 


for extensive training _ to keep data processing. . 


_ Skills current. 


ag. 1 
hidden’ costs: For eraiisie. costs are incurred 
‘when "key PEQPESSIOnS ia manera! employees 


“51 so a .. 


are Tost. for a week, two weeks, or a month as oped products which provide a pathway from. tie 
they. disappear and master their personal micro.computer' into the functional data base: 


computers." _ Furthermore, ie. $3, 000 purchase This access, Epatiney Koes” well | beyond — conven-  .* 


printer, more pea and buys software=-lots manager resident with the riers application. 


and lots of software." 1 - ? - Most importantly, in the future’ users will depend 


‘It “is important ° that adnilnistraters ereating 1 ‘institutions (for many. years) and have benefited 


strategies for micro computing also be aware of from revisions and functional enhancements. 
changing technologies. SCT: is involved in the 
mainstream of state-of-the-art technology and, - _. The problem of synchronization ‘(or data con- 
as such, continuously reviews the latest in data currency) is another key aspect of SCT's 
base technology, program $- productivity ‘aids, .( approach. Specifically, what is done by a distri-- 
hardy are futures, and operating systems trends. buted user should bé reflected back in the main 
this involvement, SCT understands that data base as séon as possible so other users have 
deta. base technology is a major ingredient bdéth the same information available to them. When - 
‘Within the micro and mainframe arenas. it is our data géts out of "synch," various fuinctional. areas 
projection that the ‘trend of applications soft-. then look at different views of reality for the 
ware driving. the computing world will continue. . same data element. The most meaningful answer 
In “short, great care should be taken in using today is to use software that emulates synchron- | 
vailable -applications software for payroll, ous terminals, -thus allowing a user to look both 
‘inancial pOpueaton:: and student record-~ - tike- a distributed center" and an ‘on-line..user ' 
keeping, ete. ane Be a ey (with both input.and output capabilities). 
Cee we anticipate | both. larger micro - These strategies provide two advantages: 1) 


and mainframe computers. The projections we | they“accommodate the fact that mainframes are 
analyze.lead‘ us to‘believe that .many computers | declining in cost; and 2) the major-manufacturers .. 
will become obsolete by the: converging capacity are providing..more and more productivity tools, 
and power of the micro’ and the increasing thus meeting the ‘demand to decrease the time , 
tapacity and power of the mainframe. SCT'S and energy required to develop systems." _ These 


analyses indicate’that data base ‘technology will are fast- becoming critical strategies’ in light of | 


continue to become. .more responsive ‘and user-_—. the. fact that computing. is becoming more impor- a 


friendly., Further, we- see. the major gata ba: base tant for the nation's productivity. 


research. to bring . the data ‘pase closer to a he The U.S: WorkTOrce - mien = eS ueied at 


he apo, 000,000, of ‘which 65,000,000 are considered ~~ 
- > ~"white collar." By 1990, it. is- predicted there will 


usér;» integrating it more pa ie into 


hardware, for. increased eificiency, 
= ; be one work station per telephone for ‘each white 


AS 7 ‘result of | these technological projec- - collar worker. Today, the amount of business — . 
ACT recommends :a strategic approach to data is doubling every 10 years, while historically.” . 
planning and utilization. Specifically, we. recom- the workforce grows at 1% per year. At ‘that 
men@ our clients continue to use, for the most rate, it follows that in. 10 years there will be 
part, centralized mainframes for their larger twice the amount of work but only 10% more 
applications. which’ require integration and inter- _ people to do it. If,.as it has been estimated, it 
actiVe access. * For financfal, student, and pay- © costs $8.00 to maintain: a line of code and if the © 
roll/personnel systems, we: ‘recommend continued.. © ‘average network by the end of the decade con- 
usé of the data’ base and ‘programmer :produc- tains 500 terminals, we must cegntinue to improve 
tivity - ‘environment available‘on -the mainframe. our productivity and creativity to meet. these. 
However, to move toward: the future and to demands. It is clear that if the micro computing. 


enhance the Sability of the data residing on the- industry meets its projections, sophisticated work’ 
mainffame, we recommend users ‘look toward the stations will be ayailable fot ae ek 900" By the 


integration of micro computers with ‘their main- end of the decade. Sea 


frame host: .To facilitate t this; SCT has devel, ce a me oi - a ent < a8 ; 
7 SCT's Strategy is to 5 racogrize the? existence 
and dominance of both. .technologies_ and provide ; 


7 i Lowe 2! . environments that integtate the best capabilities 
L"An Unmanaged Computer System _Can Stop of the micro gomputer with those of the, «main? a 
You Dead,"' Brandt Allen, Harvard Business frame. cag are 2 ae 
Review (November, 1982). = 7 : ae se 
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a tatansa8 multisuser. es such as Pegi teae Systems,.:Wang VS - TOTAL : 
. provides the traditional strengths of a-_true. DBMS by. Seta the ful] 


“the task ~of building an application . that requi 
“mainteffance, query and report writing capabilities. PAC 
ae relat tene 7 “data _ base management _ system; — pod ae Builder, — a 
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3 WANG LABORATORIES, INC Ss. Se 
* ONE INDUSTHIAL AVENOE, COWELL: MA 01851 o TEL. 61 71459. 5000, TWX 710- 343- 6769, TELEX 94- 7421 
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DBMS _F FOR THE WANG. VS coupuTed: 
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At the’ low end; VS Alliance is an OA. DBMS - that controls - and ‘integrates 
word processing, data processing, audio processing and networking on the,-VS: 


. It is the -tool provided for handling unstructured data typical of the office 


automation environment. ~ 
«=. PACE (Professional Application. Creation Taree fe 


“Kk 
which: is stheduied 


‘for general release in June of -1984, is the DBMS solution geared fdr-. the 


data entry, . data 
s composed of RDMS,; 


traditional: user. of thee VS who needs and expects ease of, use: when. faced with. 
Nee 


mainframe functionality. of Cincom's TOTAL with a. highly’ ‘interactive, 
user- friendly. interface in- ane best Wang tradition: These strengths include 
data relatibility,. data security.and 


performance. . + us TOTAL comes with a full set of DBA utilities. ‘for 
monitoring and waintaini ng TOTAL files: The Interactive Data Base Generation 


facility, unique to-VS; TOTAL; makes it easy to. create and. maintain the 


descriptions of TOTAL’data bases eliminating the need to learn the traditional 
“Data Definition Language common to most data base management systems «,. , 


_ VS T=-ASK is the on- -line_retrieval/report writer that enables: users _ to 
extract and ‘format. data maintained in ‘TOTAL data base files and. related DMS 
files: its-. interpretive, directory-driven operation and- powerful, yet 
easily- used Fag) fan] like command Sytan. lets: both: end-users and DP personne] 
Retrieved data can. also be. saved - in. a 


“This DBMS” package combi ning: ‘speed, _responsiveness . and efficiency # for ‘true 


aoe Gl 


WANG 
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poe Cincom Systems AS, currently one “this DBMS package: an Wang. Labs by 


i Cénceridateartactine” Directory to ee integrate. a 
current and future. oon components. It: will have a passive 


dictionary capability.: 
2) Task. Level Recovery which is the most s@ghisticated recovery/restart 
’ facility. possible. is vital for certain Sweavily used operational 
control systems. : : 


3) Index Support which will enable users to build indexes agginst TOTAL 
files«to facilitate generic, partial and multi-key searches. 


4) - VS MANTIS; a. poi 4th cneranign application development tool; which 
will enable: Wang users to quickly build complex, on-line application 


systems for use on the VS or on a prounerGn IBM mainframe that nes 


IBM Mantis running: 


With one additional component, Logica] | User: view, to be added in the next - 


‘development. phage, Cincom Systems DBMS Solution Package for the Wang VS will 


be the next generation of integrated data base technology providing its-users 
CL with ‘complete system integration; data structure independence,. in-line 
directory control providing true distributed data base processing across a mix 


of hardware lines, standard file ‘support for. all» BBMS tools ‘and most 


importantly a clear growth path to new hardware and sertware technology. 
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icluded a number of Suite Exhibits set up by companies to display and/or demonstrate products. 
. bales aaa 


The photos on these two pages were taken in the suites during the Vendor Hospitality evening. 


‘ 


¥ 


941 


= 
wh . Ideas are s exchanged ; as ea airings breaks between s Sessions aS they are at * ey 
, formal track presentations. An important part of the Conference é experience |. 
are the social gatherings—those that are scheduled as official ‘Conference 
activities as well as.those that occur spontaneously ; as new friendships = 
= ’ formed and old acquaintances renewed: 
ad . 
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Special thanks to Digital Equipment Corporation (DEC) and Electronic Data Systems Corporation (EDS) for their sponsorship of the 
CAUSE 8&3 Registration Reception. "| . : be 
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Special thanks to Digital Equipment Corporation (DEC), Integral Systems, 


: Incorporated (ISI), and Midwest Systems Group for thelr , 
sponsorship of refreshment breaks. DEC also provided coffer mugs to all confergges, commemorating CAUSE 83. 2 Ge 
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' President Strom celebrated a landmark birthday with a landslide attendance of Dues 


Happy Birthday, Jim! 
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